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FOREWORD

)Army training developers need tools to aid in the design,
acquisition, and use of simulation- and computer-based programs
of instruction for weapon operation and maintenance. One
critical need is a job aid for the design and evaluation of
training devices during all stages in the weapon acquisition
cycle.

This series of three reports describes one approach to such
aiding--a hybrid of decision analysis and mathematical modeling.
The approach provides numerical estimates of device effective-
ness which are based on expert ratings of trainee and task
characteristics, functional and physical similarity between
the proposed device and the operational equipment, and the
instructional characteristics of the device. It is an analytic,
computer-based technique--a menu-driven system--which can be
used at any sta i e . = jly= =

Y stage of training device design S e '”IQZLf

The product of this research can help training device
procurers such as PM-TRADE and training developers in TRADOC
make better documented decisions about training device design.

EDGAR M. JOHNSON
Technical Director
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Forecasting Device Effectiveness: 1I. Procedures

EXECUTIVE SUMMARY

Requirement:

To specify measurement operations and procedures for a
training device effectiveness forecasting technique; to
develop a computerized version of the forecasting
procedures and guidelines for their application.

Procedure:

A "deficit" model of device effectiveness was
developed and four criterion constructs of device effec-
tiveness were specified. The constructs vary as a function
of five classes of predictor variables. These variables
were converted to rating scales to generate estimates of
device effectiveness.

Pindings:

A device effectiveness forecasting technique known as
DEFT was developed. DEFT consists of a series of interac-
tive menu-driven computer programs that a device designer
can use to evaluate alternative designs. DEFT permits
evaluation at three different levels of detail depending
upon availability of predictor information and degree of
diagnosticity wanted. Each version of DEFT produces seven
summary indexes of effectiveness.

UOtilization of Findings:

Although not empirically validated, the forecasts
provided by DEFT are of potential value during the device
acquisition process when opportunities to conduct empirical
research and evaluation are severely limited. DEFT
provides a systematic procedure for developing and evaluat-
ing alternative training concepts. DEFT can be used to J
analytically examine the impact of specific design changes |
on different effectiveness criteria in lieu of or in addi- ‘
tion to empirical evaluation.
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1. Overview

. This report is submitted in partial fulfillment of
Contract MDA 903-82-C-0414 between the Army Rescarch
Institute (ARI) and the American Institutes for Research

5 (AIR). It is part of a programmatic effort to develop and

analytically evaluate a model designed to forecast training

i' device effectiveness. In this, the second report in a

» series, we describe a device effectiveness forecasting

technique known as DEFT and present detailed descriptions

of each of the several analyses contained in DEFT.

DEFT is a series of interactive, menu-driven computer

programs that guide an analyst through the evaluation of a
training-device-based training system. There are several
computer programs in all that support the building and
maintenance of data files and the conduct of analyses.

Each is written in COBOL and is designed for use on an IBM

PC equipped with a dual disk drive. Simple instructions in

how to use DEFT are provided in Appendix A, the DEFT User's

Manual. Listings of the various programs are contained in

Appendix B.
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DEFT converts information about various facets of the
training system into forecasts of device effectivenrss. A
DEFT evaluation can be conducted at three different levels
of analysis. The level that is chosen depends upon the
types and amounts of information available to analysts and
upon the degree of diagnosticity that is desired. 1If

analysts have very detailed information about the training

systems (e.g., descriptions of subtasks, displays, con-

J: trols, instiructional features, information about the

ii trainee population, cetc.) and want a highly diagnostic
3
1 evaluation, they would choose the most detailed analysis --

.. DEFT iI1. 1f they have somewhat less dztailed information

Fi consisting of general task descriptions and the like, and
»

.- want a less diagnostic evaluation, they might opt for an

b~

ﬁ: intermediate level of evaluation -- DEFT II. Finally, if

they have only very general information about the com-
ponents of the training system and are interested only in a
rather global evaluation, they might choose the least

detailed version -- DEFT I.

Regardless of the level of DEFT that is chosen for the
evaluation, the analyst conducts four major analyses.

First is an analysis of the training problem to define the

deficiency in skills and knowledge that trainees have

relative to criterion performance on the training device.
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As part of the same analysis, the analyst estimates ‘hc
difficulty trainees would have in overcoming identified
deficits. Second, the analyst examines the quality of

training provided by the training device. During the ac-

-'..v":-' " ‘.. ‘.. ". -" 'l, -’1 " ‘1 l" .'l‘l‘.- “4. ;' 4 * .

quisition nfficiency analysis, the analyst determines which

instructional features and training principles have been

incorporated in the device to help trainees overcome their

- g v W W
. T
P AL

deficits. The training problem and training efficiency

be
L

analyses comprise the acquisition component of DEFT.

The third and fourth analyses are analogs of the first
two. In the third, the analyst undertakes un assessment of

the transfer problem to assess the deficiency in operation-

al criterion performance that remains after trainees have
practiced on the device, satisfied the device proficiency
criterion, and "graduated" from it. The analyst also
determines how difficult it will be to overcome these
residual deficits. Fourth and finally, the analyst con-

ducts a transfer efficiency analysis. The analyst deter-

mines how well use of the training device will promote

transfer of the learning that has occurred to the parent or
actual equipment. The transfer problem and transfer ef-

ficiency analyses comprise the transfer component of DEFT.
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The relationships between the acquisition and transfer
components of the evaluation framework are shown in
Figure 1. The figure also indicates that each major

analysis is an integral part of DEFT, regardless of the

I I‘ l' - .';'."-l.l'..—'«-.h >

level of evaluation (i.e., DEFT I, 11, or 1I11) that is

. chosen.

. Training Device
N Evaluation
s

Acquisition Transfer
Component Component
Training Training Transfer Transter
Probler_n Etticiency Probiem Etticiency
Analysis Analysis Analysis Analysis
DEFT DEFT DEFT DEFT

m il n m

Figure 1. DEFT: Types and levels of analysis.
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Once a particular level of evaluation is selected, it

is carried out for all four analyses.! The general proca-
dure is for the analyst to provide a number of judgments or
estimates in response to a variety of rating scales that
direct the analyst to consider different types of informa-
tion about the training system and its parent equipment.

Within each major type of analysis, the number and kind of

SEERS Y YN TR T TN SO A S % e s W tm e

ratings that are required vary as a function of how
detailed available information is and how diagnostic the

analyst wants to be. DEFT I requires eight ratings based

w v - v e v v
S WL, T e

on general information about the device and parent equip-

ment. DEFT II entails 13 kinds of ratings, some of these

i T A
v te s

¥
Y

.

being provided for each training or operational task under

-

.
.

consideration. DEFT III requires 35 different types of
ratings, many of these being provided for each training or
operational subtask. Ratings are entered on a computer
keyboard. The sequence in which ratings are completed is

determined by the DEFT menus.

At the end of the evaluation exercise, the analyst
receives numerical estimates of device effectiveness and

diagnostic information on what the potential strengths and

11t may prove possible to mix levels of DEFT across types
of analysis. However, the research needed to support such
a finding remains to be done.
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weaknesses of the device may be. Table 1 shows an example

.. ."

of an Evaluation Summary screen that may be requested and
printed out. (The interpretations of these indexes will be

discussed in Chapter 6.) Armed with this type of output,

Table 1

Evaluation Summary

S S AP

Training Problem 22.50
Acquisition-Efficiency .80
Acquisition 28.13
Transfer Problem 27.50
Transfer-Efficiency .47
Transfer 58.51
Total Effectiveness 86.64

the analyst can then go back into the DEFT analyses, make
different assumptions about the training system, enter

revised ratings on selected scales and again call for the
Evaluation Summary to determine the impact these "what if"

changes have had on estimates of device effectiveness.

In the following chapters, we describe the four
analyses constituting each of the three levels of DEFT. We
also indicate in the final chapter how the individual
ratings are aggregated to form more summary indexes and how

the latter are to be integrated.
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2. Training Problem Analysis

L AR PR AP

- -
- .-

The first of the two analyses underlying the acquisi-

[l e s

tion component of device evaluation is the training problem
(TP) analysis. TP represents an estimate of two facets of

the performance deficit that trainees ihring to the training

!
-
o

device: 1its magnitude and the difficulty that trainees

will have in overcoming it.

The magnitude of the performance deficit is defined by
considering two end points. The first is the level and
type of proficiency associated with an explicit statement

of the training-device-mediated training objective. For

example, in a burst-on-target tank gunnery trainer, the ob-
jective might be to "secure second round main gun hits on
nine out of ten simulated moving tank targets, within ten
seconds of engaging each target, by applying burst on tar-
get techniques to adjust fire." Other objectives might
require a different level of proficiency.with respect to
speed or accuracy or a different method of adjusting fire.
The second end point is the typical trainee's level of
proficiency, skills, and knowledge relative to the stated

training objective prior to using the training device. For
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example, trainees might be 19E Advanced 1ndividual Training

(AIT) graduates who have served as drivers and loaders in

4
b

<
.

an armor unit for at least 18 months, but who have not ser-
ved as gunners. Alternatively, they might be enlisteces who
have just finished Basic Combat Training (BCT) and on the
basis of a particular Armed Services Vocational Aptitude
Battery (ASVAB) profile, have just been assigned to 19E AIT
where they will receive instruction in tank gunnery. With
respect to the stated objective, the latter trainees would
presumably have a larger performance deficit than the form-

er trainees.

Once the analyst has guantified the nature and mag-
nitude of the deficit, the next consideration is how dif-
ficult it will be for trainees, given their starting point,
to acquire the kind and level of proficiency that is indi-

cated in the training objective. The assessment focuses on

the difficulty of acquiring regquired skills and knowledge
as a function of selected characteristics of different

kinds of tasks.?

istandard task analysis procedures are used to identify the
tasks in question, by decomposing the training objective
into its constituent behavioral components. Such task
descriptions are generated prior to using DEFT and, when
available, are important input to the various analyses
described in this report.

Ny SR SX

%
SeTeTates f't‘f-fL-Lf-qu;




¢
;

v e - A T - R R e e mee e o, o, T

eh

VLW T

'I n'i

%

LRSI

PR S R ]

Performance deficit and ‘earning difficulty combine
multiplicatively to define the training problem. In other
words, a relatively small deficit which is relatively hard
to overcome represents the same problem or challenge to the

training developer as a larger deficit which can be dealt

0

with more readily. We turn now to the ways in which

-
)
»

analysis of the training problem is conducted at each level

of DEFT.

DEFT I. At this most global and least diagnostic
level of DEFT, analysts estimate the magnitude of the
training problem in terms of two rating scales. First,
they rate the performance deficit aspect. Second, they

rate the learning difficulty aspect.

To assist analysts in rating the magnitude of the per-

formance deficit, DEFT I instructs them as follows:

Examine the statement of the training obijective(s). Considerin3 what
you know about the typical trainee’'s background, wort e:perience, and
prior training, what proportion of the skills and knowledges required
in order to meet the training objective(s) will the trainee still
have to learn in order to reach criterion proficiency 1n the training
device®?

Enter a number from O to 100 using the following scale:

FHAHMMHHAHAHARHHERIMHEHMMHEMENM NS HATSMMH S
0 10 20 -0 40 50 60 70 80 QO 100

O = None; the trainee can already meet the training objective(s).

100 = All; the trainee has to learn all of the skills and inowledges needed to
me=2t the training objective(s).
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To assist them in rating the magnitude of the learning
difficulty for deficits they have identified, DEFT I in-

structs analysts as follows:

Consider the enabling skills and knowledges required to meet the
training ocbjective(s) that the typical trainee does not currently
possess. HRate the difficulty of acquiring the remaining shills and
nowl edges.

Enter a numbher from ¢ to 100 using the following scale:

R L e L L L L L R L G L L L R b e b e i o F B B Ey Fe ek B Ao i)
0 10 20 30 40 SO &0 70 go AN 1€

W = Very easy to learn: it will take practically no trainming or practaice
on the device to learn the skills and knowledges needed to meet the
training objective(s).

100 = Very difficult to learn: 1t will take a lot of training or practac
on the device to learn the skills and knowledges needlad to mear th
trzining objective(s!).

]

DEFT II. At the next most detailed and diagnostic
level of DEFT, analysis of the training problem proceeds
somewhat differently, capitalizing on the more detailed in-
formation that is presumably available. Instead of examin-
ing the training problem in terms of the overall training
objective, analysts attempt to characterize the training
problem associated with each major task that the trainee
must learn to perform. (Tasks are identified by using task
descriptive and task analytic procedures to decompose the
training objective into its major parts.) Once again, they

estimate performance deficit and then learning difficulty.

10
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To determine the performance deficit for each task,

DEFT Il instructs analysts to:

A a5HNER

E:xamine "he statement oFf the trai1ning oboectivel(s)., Consider.ng wras
s so0 bnow about the typical traimnee’'s baciground, work e:perisncs, 2rng
1

A

prior training, what proportion =f the siilis and bFnowledges ragui~ac
1n order to meet the training obJective'!s) will the trainee s<:1!
have to learn 1n order to reach criterion proficiancy R the tre:
¢ device”™

AR

le

Ente2r a number from 0 to 100 using tre following scle:

R L R e R e R B Rt R R ek Bl B e B R s Ve ek e R

1o 0 0 a0 bW 5Q T e = PR

O = None: rthe %ralnee can already meet the traiming cb .22t .27

1) = Alls the *rainee hzs to learn all 2% %the skills and ! Nowi2css resdes =
mest the training oosective’s).

The program retrieves tasks stored in a data file and dis-
plays them to the analysts in sequence so that they may en-

ter their judgments about each task.

Analysts next judge the degree of le~rning difficulty
associated with each task for which they believe a deficit

exists. DEFT II tells analysts to:

Consider sach task (subtask) that you 1ndicated 2 trainee won t be
able to perform initially on the training device. Rate the
difficulty the typical trainee will have in learning to perform =ach
tash (subtast).

Enter a number from O to 100 using the following scale:

FHHHMUHAHAHNEHSHHAHMIRMEEM AN M AN S
O 10 20 0 a0 S0 &0 70. 80 {0 10Q

O = Very easy to learn; it will take practically no training or practice aon
the device to reach criterion proficiency on this task (subtash).

100 = Very difficult to learn; it will take a lot of training or practice on
the device to reach criterion proficiency on this task (subtast).

11

e - . st e v et et ata -
»

--- o, “

- - - . . - - - - T e e N .
- it et ateTa taTts e Tem et wte" o PR “t e e - o - NI . A
. _'." .’ .':’..- .'-..'.:\-...- '-'.ﬁ'.".' \-’\- ._;\-.\-..‘; " .':p.'_y." % \_’\- \-..‘- N \~-\-. .’:..‘- EURRE Astay vy
A el el a . - J J I~ ~. v « J‘ A r 3 )- N ‘L AL s ol




hY
o
p
3
R
.,
N
N

.

S

e Yy

<

The program automatically selects those tasks that the
analyst rated as having a deficit and displays them in so-
quence while learning difficulty is rated. 1In keeping with
the multiplicative view of the training problem, learning
difficulty judgments are not made for tasks on which there

is no deficit in performance.

DEFT III. Once again, analysts deveclop estimates for
the two facets of the training problem: performance
deficit and learning difficulty. 1In keeping with this most
detailed and diagnostic level of DEFT, several judgments
are required in order to generate estimates. Furthermore,
DEFT II1 analyses are performed at the level of the in-
dividual subtasks comprising each task in the training ob-
jective. This microscopic examination is designed to take
full advantage of the very detailed information about the
training system which analysts have at hand. (In cases
where a large number of subtasks would render DEFT III
analyses too time-consuming, they can be conducted instead
at the higher task level, using subtask information to in-

form judgments about the tasks.)

The performance deficit is estimated for each subtask
in terms of a five-point rating scale that characterizes
trainee proficiency. DEFT III instructions to the analyst

are as follows:

12
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E::amine descriptions of the subtasks (tasks) that comprise the
training objective(s). Considering what you know about the typical
trainee’'s background, work experience, and prior training, rate the
typical trainee’'s current level of proficiency on each subtash
(task),

W LR T TR FaTeTs

N

Enter a number from O to 4 using the following definitions:

hi

)
» s e
. .

Rating Definition

] No eiper:ence, training, or familaiarity with th:z =zubtast itaci ..
Cannot perform this subtask (task).

[V

Haz only limited knowledge about this subtasl itast:. C[annot be
e pected to perform the subtash (tast). Hag had orientation cnl..

| B

Has receirve a complete briefing on the subtask (task). Can perform
the subtask (task) only if assisted in every step. Requires much more
training and experience. Has had familiarication training only.

- inderstands the subtashk (tast) to be performed. Can perform the
subtask (task) in the trainer. Needs more practice under superwvisicn.
Has had procedural training.

< Has a complete understanding of the subtask (tast). Can do the
subtast (task) completely and accurately without supervision. Has
raceived skill training.

13
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The DEFT IIl program automatically transforms the 0-4
values assigned by the analyst into a weighted performance
deficit estimate, i.e., 10, 9, 7, 4, or 0 for the 0-4 es-
timates, respectively. The weighting is intended to
reflect the trainee's position on a skill acquisition

curve, with the larger weights being assigned to the bigger

SAANRPFNS  F I IR SR i

performance deficits in a non-linear manner.

S

The DEFT IIl estimation of subtask learning difficulty
requires the analyst to rate each subtask on which there is
a performance deficit in terms of six scales. These scales
have been used successfully in other research that related
selected task characteristics to the acquisition and reten-
tion of skilled performance on a wide variety of Army tasks

(Rose, Czarnolewski, Gragg, Austin, Ford, Doyle, & Hagman,

1984).

DEFT III instructs the analyst to estimate learning

difficulty in the following manner:

Consider each subtask (task) that you indicated the typical trainee
won 't be able to perform initially on the training device. For each
subtask (task), answer the following si:: questions:

Question 1. Are Job or memory aids intended to be used 1n
performing the subtask (task) on the training device?

Definition - Job and memory aids assist 1n doing a suvbtask
(task) correctly. They include:

- Documents (SM, Tech Manuals, etc.)
- Instructions printed on the equipment
- Memory Jjoggers (S-A-L-U-T-E).

If the subtask (task) is taught or tested with the use of job or
memory aids, enter "0." If not, enter "1."

14
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Question 2, How manv steps are required to do the subtasi
rtashb T

Defimition - A step is a separate physical activity with & veil
Jefined, observable beginming and end point. A subtast {(tasi) ma.
have one step (ldentify enemy vehicles) or many steps (those 1nvoived
1N Sisassembling an M16). If the subtask (tasl) contains less than
10 steps, enter "O." If the subtask (task) contains 10 steps or
more, enter “1."

Cuestion . Is there a requirement to perform the zteps 1n the

subtast (task) 1n a definite sequence?
Detinition - If all or most of the steps 1n a subtask (tas!:
must be performed 1n a specific order, then enter "“1.° I¥ the order

1in which the steps are performed 15 not craitical, than enter “Ov.

Ouezetion 4, Does the subtask (task}) have a built-in logic so
that the tréinee tnows when he/she 15 doing 1t correctly’
Definition - Some subtasks (tasks) cons:st of steps that forms =

logical or natural sequence, like fi1:11ng a tire or changing a liqght
bulb. Jthers have steps that seem arbitrary, lible marv
trouble-shooting subtasks (tasks), Some contain a minture of
“natural” and "unnatural" steps. For e:ample, safety steps often
breal the natural flow and logic of a subtask (task). 1+ the subtasi
(tast) contains a built-in logic, enter "O:" 1f 1t does not, then
enter "1."

Question 5. What are the mental or thinking requirements of the
subtas+?

Definmition - Repetitive, physical subtasts (tasks) require
almost no mental work. Many subtasks (tasks) that look easy have
very comple: mental requirements, such as planning ar zttack or
trouble-shooting a comple:: piece of equipment. Consider the number
of internal decisions or calculations that must be made in choosing
your answer. Alzo consider the impact of any jJob aid. Enter "O" 14
there are few mental requirements. Enter "7" if the subtasl (tast)
iz mentally demanding.

Question 6. What are the motor control demands of the subtash
(tash) ™

Definition - Motor control refers to precise finger, hand, or
arm movements, not to large body movement. Sheer phvsical strength
is not a factor. For e:ample, lifting a weight or changing a tire
does not require much motor control: tracking a target does.
Repairing am ammeter gauge does. Enter a "0O" 1f the motor control
demands are small. Enter a "3" if the motor control demands are

great.

15
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Because the last two scales were found to contribute

relatively more to the prediction of skill acquisition and
retention phenomena, they are weighted more heavily. The
first four scales can assume values of 1 or 0; the last two

scales have values of either 0 or 3.

15
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3. Acquisition Bfficiency Analysis

As the second of the two analyses underlying the ac-
guisition component of device evaluation, the acquisition
efficiency (AE) analysis describes how rapidly the training
deficit will be overcome. AE is an estimate of the quality
of training that the device provides to enéble trainees to

accomplish the device-mediated training objective.

The quality of training is ascertained by examination
of the instructional features and training principles that
are incorporated in the device. But the evaluation must
also extend to extra-device variables such as the quality
and motivation of instructor personnel and the pattern of
device utilization. It should be noted at this point that
the acquisition efficiency analysis does not involve con-
cepts such as fidelity of simulation. Those concepts are
dealt with subsequently when the transfer component of

device evaluation is described.

The analyst is particularly interested in those
aspects of the device and the context surrounding its use

that distinguish it as a training device from, for example,

17
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merely providing rote practice on a piece of actual
equipment. We describe below how the analyst makes this

assessment at each level of DEFT.

DEFT I. The analyst makes an assessment of training
efficiency in terms of a single comprehensive rating scale.

i The DEFT I program instructs the analyst to:

E.iiamine i1nformation about the 1nstructional features of the training
device, the training principles 1t 1ncorporates, the program for 1t:z
implementation, and the larger training context i1n which the devace

15 embedded. Consider the performance deficits you have 1dentified

and heow utilization of the device will overcome these deficaits.

To provide "ercellent" training, the training system zhould:

-+ o make the performance requirements of the training
objective(s!) explicit to the trainee;

o provide meaningful and understandable feedbactk to the
trainee regarding the results of his performance as soon as

possible following his pert+ormance:

0O provide sufficient practice where specific and hard-to-learn
physical staills are i1nvolved: and

D provide & record of trainee performance.

FRate the quality of the training provided by this training system,
considering only the training problems you have identi<fied.

Enter a number from O to 100 using the following scale:

F UM IS TR I FE RS IT 100 M08 FE G AT FE 8 G JFTFT PSP 1S 9 18914 14 18 49 M IS 01 11 100 14 14 14 4 4 M 14 4 MMre
) 10 20 O 40 S0 &HO 70 80 QO 100

¢ = Foor training: the system embodies few if any sound training grairmcaples
and instructional features.

{00 = Excellent training; the system makes mazimum use of sound training
principles and instructional features.
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DEFT I1I. At this more detailed level of analysis, the

analyst assesses training efficiency in terms of four

TR,V T RS S S S S WS VT

scales that represent major training considerations. The

y

- first addresses whether or not trainees are given an ex-

E: plicit and clear indication of the criterion performance
requirements (e.g., "using this gunnery trainer, you must
get second round main gun hits on 9 out of 10 simulated

N moving tank targets, within 10 seconds of engaging each

. target, by applying burst on target techniques to adjust

! fire;" "watch me, here's what successful performance looks
like [demonstration];" "when you can perform this task as
indicated, you will proceed to the next step in your train-
ing."). The second scale estimates the amount of practice
that can be given. The third addresses the quality of
feedback that trainees receive in response to their control
inputs. The fourth scale estimates the extent to which

trainees' performance is recorded and made available to

them.

The analyst uses the four rating scales to assess the
quality of training provided by the device in accordance

with the following instructions:

Examine i1nformation about the instructional features of the training
Qevice. the training principles it incorporates, the program for 1ts
§mp1ementation, and the larger training context in which the device

is embedded. Consider the performance deficits you have i1dent:f:ed
Rate how well utilization of the device will overcome these defic:4s

PRTNY

Enter a number from O to 100 using each of the following four s¢al.-z:

19

"i. et

2 = " - * y ‘et .A' . -. - .-. .' '-_----'..“.. ‘. -
e 'di'.(\:\;'-:'-; s A\\;-"__;. BRI A .
- P - - - =

I
* o,

W P AL LT RN L Ya T d e T h TR E AT T T e e e e e

el
)




B A A et N T R g Nl A e e R T i N T e B I T

For what percentage of the tasks (subtashts) that must be learned Joos
the training system make the criterion performance requirements
2uplicit to the trainee?

R R L O R L L e R L e e R L R C L LR L L L L LR L

......

2 1 ) 0 44 o0 650 70 80 Q0 Lo

%S ST iy T Y R LY.L,

‘l ‘l "

2 = Nene; performance requirements are not made eiplicit to trainees,

1 = All: performance requirements are made e:xplicit to trainees on all
tasks (subtasks) they must learn.

For what percentage of the tasks (subtasks) that must be learred does
training system provide practice”

g __a
"t
g
o

e L L R R L L R e L R L R N e e L L R e L R L L L L L L A
) 10 20 TO a0 S0 6O 70 [={n} O 100

row -

None; practice is not provided for on any of the tasts (subtzsks, wt.yzhH
must be learned.

TPRT T
"

. 100 = All: practice is provided for on all of the taslz ‘subtashs! which muzt
.. be learnedq.
L
'- -
[
b For what percentage of the tasks (subtasks) that must be learned does
the «“«raiming system provide qualitative feedbaclk to the trairnees
abnut their performance?
F ISPt it s Mt S M M A AL IR M M MM T I ET 0P L EE S MM S 1 5T LI M 1M 1 H S0 00 3 1 58 i 1 18 130 1 B 0 131 2 315
0 1o 20 30 40 SO &0 70 =T S0 140
v = None: feedback about performance is not provided on any of the tasis
(subtasks) which must be learned.
100 = @&ll; feedback about performance 1s provided on all of the *tastis
(subtasks) which must be learned.
For what percentage of the tasks (subtasks) that must be learned doesz
- the training system provide a record of trainee performance?
- FHUMBMUANUMANEHHMERM AN HEME MMM MM P MMM i1 S
- O 10 20 0 40 S0 60 70 80 0 1900
- U = None; records of trainee performance are not pravided for anv o< the
tashks (subtasks) which must be learned.
. 100 = All; records of performance are provided for all of the taesis

. (subtasis) which must be learned.
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A single rating about the training device is made on each
scale. Information about individual tasks is used to sup-

port the fovr ratings.

TVEERY. .S T e

e DEFT 1I1. At this level of analysis, the analyst uses
11 rating scales to estimate training efficiency. The
analyst makes 11 ratings on each subtask for which it has
previously been determined that there is a performance
deficit. The computer program automatically displays
relevant subtasks to the analyst as the ratings are

entered.

The 11 rating scales were the result of an extensive
culling of nearly 300 training and transfer principles
developed previously by Wheaton, Fingerman, Rose, & Leonard
(1976) and by Aagard and Braby (1976). Project staff who
were experienced in training and instructional design
reviewed the entire set of principles in an attempt to
coalesce them into a smaller, more manageable set. They
eliminated redundant principles and distinguished prin-

ciples relating to acquisition from those relating to

transfer phenomena. In their opinion, the 11 rating scales
fairly reflect the essence of the many more specific ac-

quisition principles that were examined.
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DEFT 111 guides the analyst through all 11 scales 1in
the following manner:

Examine information about the instructional features of the training
device, the training principles it incorporateg,'the progr am 4orh1ti

implementation, and the larger training conte:t 1h‘9 1C
the device is embedded. Consider the deficits you have xdentx.x?d;
Rate how well utilication of the device will overcome these defici1ts
on each subtashk (task).

AR WROADOCE DA L ACE

)

Enter a number from O to 100 using each of the following !1 sc2les:

1. To what extent will the training svstem (e.g., device,
instructor, pattern of device utilization, etc.) mate erplicit
to the trainee, at key stages of training. the nature of tre
training objectivel(s) and the trainee’s current standing
relative to it?

FHHHMHMMHﬂMHHHMHHHHHHMHMHMM”HMMHHHHHNMHHHMHﬂHMMHﬁMHHHﬂﬂﬂﬂﬁﬂﬂ5
(%] 10 20 =0 4¢) SO 60 70 S 0 10D

3 = Not at all: neither the training objective(s) nor trte trainee’'s
standing relative to that objective 13 made explicit.

100 = Completely; the traiming objective(s) and the trainee’'s stand;nq
relative to that objective are made explic:t throughout training

g To what extent will the trainee begin with easy subtasks (tasls)
and progress to more difficult subtasks (tasks)?

FHHHIMAMMBHMEH MMM MMM 1 T M IS M M i S M M
Q 10 20 30 40 S0 &0 70 80 QO 100

Not at all: the material to be learned is not sequenced in terms of
learning difficulty

1009 = Completely; the material to be learned is sequenced 1n terms of

learning difficulty from easy to hard: the sequence of instruction can
be tailored to individual trainee capabilities

Te To what extent will the training system provide trainecs with
Lnowledge of results (KOR)! of their performance and positive
reinforcement (feedback)?

0 10 20 0 40 S0 =Y 70 8 0 RIS

0 = Not at allj the training system provades trainees with no feedback
about their performance

100 = Completely: the training system provides trainees with explicat
feedbact about the adequacy of their performance

22
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4, To what extent will the training system provide for
repetition/practice of the material to be learned™
FHHHAMIAHAMHIME A AH R H MM M M P S IR S
) 10 20 0 40 S50 60 70 80 GO 100
(] =

=

1O0 =
6.
l:) =
100 =
7.
0 =
100 =

chunts are tailored to the comple:ity of the material
capabilities of each trainee

Not at all:
not employ them

Completel y:
learning

Minmimum practice:
subtasts (tasks)

ther2 1s no practice, rehearsal or repetition of

Mazimum practices
subtasts (tasks)s
trainee

there i1s extensive practice, repetition, rehearsel of
the amount of practice 18 tailored to the individual

To what ertent will the training system provide for
prompting/cueing early 1n training and gradual fading of
prompts,cues a8 training progresses”

F MM i i i i B M M M S TM P MM E L FT PR PP M 19 P 1 M P M P 5 g
Q 10 20 0 4 S0 60 T 8u AW T SATY)

Not at &«ll1: prompts and cues are not employed

Completely: the training system provides prompting and cueing earlv :n
training and gradually fades them out late 1n training

To what e:xtent will the training system chuni the material to be
learned 1nto small blocks or steps appropriate to the complexity

af the subtasks (tasks) and the capabilities of the trainee™

FHHHHHHHMHHHHHMHHH"HNHHHHHHNMHMHHHHHNHHMHNMNHHMHH”MHMNHHHHHH5

(] 10 o0 =0 40 SO &0 TO o Q0 100
Not at all: the material to be learned is not organmized into chunis
Completely; the material to be learned is organized into chunis: the

and the

To what extent does the training system make use of mnemcn:ics
when these are practicable and available”

FHaHM AU MMM MMM A T MM MM M p e

[s) 10 20 0 40 =0 ) 70 a0 Q0 1 OO

although mnemonics could be used, the training system does

the training system employs mnemonics to facilitate
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e. Tc what extent does the training system start with 2 wide
tolerance band for correct per formance, Narrowing 1t as tr aining

proaresses”

F U1 i M 0 P P R MMM A MM MM A P M M n‘_1 M ’» )
%) 10 20 w0 ¢ S0 &0 70 su 0 1O

= Not at all: error tolerances are not varied as training proarezses’
there 1s na shaping of behavior

= Compietely; error boundaries are broad at the start of training and
become narrow late 1n trainming; trainee performance .S shaped

2. To what extent does the device pravide examples of all of the
conditions under which the subtasts (tasks) will be carried cut
1n the training environment™

F M T FT PTG 01 04 98 00 FT FE S0 6000 08 B ETHE B B M8 P11 4T M LR L R e R R R I
s} 10 20 =0 0 [Tu] &0 70 [=1W) O 1 OO0

"

Not at all: the device presents only one version of each subtask (tast)

[}

Completely; the device represents a range of conditions und2ar which the
subtastse (tasks) are to be performed

10, To what e:tent does the device provide for an adequate sampling
of those stimulus/response situations representing the
boundaries of the subtask (task), where one needs to
discriminate between appropriate (correct) and i1nappropriate
(incorrect) performance”

R L e R e R e e e e L s L e L e e s E A A N T B S A L B
0 10 20 0 40 S0 &0 70 8C QO 100

Not at all; different stimull requiring the same or similar responses
are not presented; similar stimuli requiring different responses are
not presented

Completely; different stimull requiring the same or si1milar responses
are presented; similar stimuli requiring different responses are
presented

11. To what extent can the training system manipulate subtast
difficulty, FOR, reinforcement, practice, prompting, blocts of
matertal,'tolerance bands and stimulus and response conditionrs
as a function of the euplicit performance of the trainee”

FHIHMIHUMMHANAH AN TMMM MMM MM MM MMM MMM MMM MM S
0 10 20 0 4O o0 &0 70 80 QO 100

Not at all; the device provides a lock-step instruction: training 1%
not interactive

= Completely: the device provides for i1nteractive traiming: the proaram
of instruction is varied as a function of trainee pertormance

24
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4. Transfer Problem Analysis

The first of the two analyses underlying the transfer
component of device evaluation is the transfer problem
(TRP) analysis. TRP represents an estimate of two facets
of the performance deficit that trainees who have graduated
from the training device bring to the parent equipment:
the magnitude of the residual deficit and the difficulty
that trainees will have in overcoming it. These two
aspects are directly analogous to those on which analysis

of the training problem is based.

In this case, however, the magnitude of the perfor-
mance deficit is defined by different end points. One is
actually the same as described earlier. It is the level
and type of proficiency associated with an explicit state-
ment of the training-device-mediated training objective.

It may be stated, for example, in precisely the same manner
as we indicated earlier for the "gunnery trainer" in our
discussion of the training problem analysis. The first end
point represents criterion proficiency on the training

device. The second end point is an exact parallel of the

first. It is the level and type of proficiency included in




. -
St e

an explicit statement of the operational performance
objective associated with the parent cquipment. As such,
it is the criterion level of proficiency that the graduate
trainee must exhibit on the actual equipment after some
specified time (e.g., first trial performance, later per-
formance). We refer to the difference between these two
points as the residual performance deficit, the deficit
that still exists upon completion of device-mediated

training.

After analysts quantify the nature and magnitude of
the residual performance deficit, they determine how dif-
ficult it will be for trainees, assuming they have reached
criterion proficiency on the device, to acquire the kind
and level of proficiency that is indicated in the opera-
tional performance objective. This time, however, dif-

ficulty is characterized in two ways.

First, the analyst focuses on the difficulty of ac-
guiring required skills and knowledge as a function of
selected characteristics of the different kinds of opera-
tional tasks that are involved. This portion of the dif-
ficulty analysis is carried out in precisely the same

fashion as it is in the evaluation of the training problem.

26
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! Second, the analyst undertakes a scries of ratings and
ﬁ comparisons to describe the physical and functional

N . : : . :

N similarity that exists between the training device and the
! operational equipment. This analysis is undertaken to

' determine whether there are additional factors that may im-
N pede the trainee once he begins working on the parent

. equipment.

- Based upon an extensive review of the transfer of
training literature, we have adopted a particular theoreti-
cal approach to conceptualizing what takes place cognitive-

ly in a transfer situation. In non-technical terms, posi-

tive transfer will occur (i.e., trainees will use the
skills and knowledge acquired during training, compared to !
trainees who did not acquire those skills and knowledge)

only if the trainee recognizes that the skills and i
knowledge are applicable to the new situation. The logic

of this view is obvious: 1If you don't realize that certain

skills you possess can be used, you won't use them. On the

other side of the coin, negative transfer will occur (i.e.,

trainees who acquired certain skills and knowledge do worse

in a new situation as compared to trainees who did not ac-

quire those skills and knowledge) only if they make a

"false recognition": They try to employ skills and

knowledge previously learned to situations that (to them)

seem to apply, but are actually inappropriate.
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Most training device designers incorporate this view
of positive transfer: Devices are designed to reproduce
the operational equipment to the maximum possible extent.
"High fidelity" devices are designed so that traincees will
recognize that what they learn in the device will be ap-
plicable to the operational equipment. However, most
device designers do not consider the negative transfer
side: If the high-fidelity training device increases the
probability that trainees will recognize the similarity to
the operational equipment, it is vital that the operational
equipment "works" the same way as in the training d vice.
In other words, devices that are highly similar physically
to the operational equipment must also be highly similar
functionally. Potential problems arise -- in DEFT ter-
minology, the transfer problem is increased -- when physi-
cal similarity between the training device and the opera-

tional equipment exceeds the functional similarity.

We have incorporated this notion in our concept of
“Aéditional Deficit." In addition to the deficits remain-
ing after completion of the training device regimen (where,
Presumably, the analyst has considered the physical and
functional similarities), we "penalize"™ a training device
if the analyst judges that physical similarity exceeds

functional similarity.
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! Residual performance deficit and learning difficulty

t combine multiplicatively to define the bulk of the transfer

problem. An additional component is added to this estimate

whenever the analyst determines that the physical

similarity between the device and parent equipment exceeds

their functional similarity. In the following sections, we

2
v

.
s
v
v,

describe the procedures involved in evaluating the transfer

problem at each level of DEFT.

DEFT I. At this most general level of DEFT, analysts
estimate the magnitude of the transfer problem in terms of
four different rating scales. First, they rate the
residual performance deficit. Second, they rate the learn-
ing difficulty associated with the deficit. Third and
fourth, they establish the degree of physical and function-
al similarity between the device and parent equipment to

determine whether the transfer problem is even larger than

first suspected.

To assist analysts in rating the magnitude of the
residual performance deficit, DEFT I instructs them as

follows:
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nssume that the trainee has achieved the training objlective(s) (1.e..
has rezched criterion proficiency on the training device). Wh 31
proportion of the enabling skills and knowledges required i1n order to
r2ach criterion proficiency on the operational equipment wi1ll the
trainee sti1ll have to learn®

Enter a number fraom O to 100 using the following scale:

FHﬁHﬂHHHHHHHHHHHHHHWHHHHNHHHHHMHHHHHHHHHHHMHﬁHHNHHHHHMHHﬂHHﬂ5
I 10 20 0 40 S0 &0 7 80 0 100

= HNone; the trainee can already meet the operational performaence
objectives.

trainee has to learn all of the shills and Fnowledgsz riecded
the operational performance objectiveis).

[}
i+ D

To assist them in rating the learning difficulty of
deficits he has identified, DEFT I instructs the analysts

as follows:

Cocnsiger the skills and knowledges that a graduate of the training

device must still acquire in order to perform at criterion lavel @z}
on the operational equipment. Rate the difficulty of acquiring the
remaining enabling skills and knowledges.

Enter a number from O to 100 using the following scele:

) 10 20 30 40 S0 60 70 80 QO 100

= Very easy to learn; it will take practically no training or practice on
the operational equipment to learn the skills and tnowledges needed to
meet the operational performance objective(s).

Yery difficult to learn; it will takte a lot of training or practice on
the operational equipment to learn the skills and Fnowledges needed to
meet the operational performance oblective(s).

Analysts estimate physical similarity in the following

context:
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Fhysical similarity 1= based on the similarity betwzen phvsical
characteristics of the training device ond those of the operational
si1tuation. The azsessment is based on the physical similaraity (e.a.,
location, appearance, and feel) of displays, controls, and ambient
conditions in the training and operational setting. Determine the
physical s1milarity between the training device and the operationszi
equipment.

Enter & number from O to 10O using the following zcale:

R e R ey F e e e R e R E e e B e R e e e e L e e R I T B L B O N IR L B R e e A
i 10 20 RO 40 SO &0 70 30 QO i

= Totally dissimilar: there would be a large rnoticeable ditferesnce, quists
apparent to the trainee at transfer and a large per formance adecrzmert,
given that the trainee could perform at all: specific 1nstruction and
practice would bhe required on the operational equipment after tranz<er
to overcome the deficit.

= Identical; the trainee would not notice a differerncs betwsen thse
training device and the cperational equipment at the time of transfer,

As the final step in the evaluation of the magnitude
of the transfer problem, analysts rate functional
similarity taking the following into consideration:

Functional similarity 1s based on the operator ‘s behavior 1n terms o~
the i1nformation flow from each display to the operator. and from tho
operator to each control. The assessment 1s made 1n terms of the
amount of 1nformation transmitted from each display to each control
and the type of information—-processing activity performed by the
operator. Determine how functionally similar the training device and
operational equipment are.

Enter 2 pumber from O to 100 using the following scala:

F IS M6 M EH A PR PSS ST M S R M FT LT ML R PE IS0 M 01T 1 100 61 0 5 i M S i M M S
0 10 i} 0 * 40 50 A0 70 [=1n} G 100

= TJotally dissimilar; the trainee acts on completely different tynes and
amounts of information in the trainmning device and the operational
equipment; the trainee carries out different i1nformation-processing
activities.

= Identical; the trainee acts on the same types and amounts of
information 1n the training device and the operational equipment: the
trainee carries out the same information-processing activities.
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DEFT Il1. At this intermediate level of DEFT, analysis

of the transfer problem proceeds in terms of individual
tasks to capitalize on the more detailed information that
presumably is available. With the exception of the
residual performance deficit ratings, which use a different
type of scale, analysts use procedures that are quite

similar to those employed in DEFT I.

To determine the residual performance deficit for each

operational task, DEFT II instructs analysts to:

Azzume that the trainee can perform all of the tasks (subt:zs.s)
campriseing the training objective(s) (1.e., has reached criterion
proficiency on each task (subtask) 1n the training devaice!'.

(=) E task (subtask) associated with the operationel performarc:
obiective(s), enter a value from | to 4 as indicated below:

1. Operational task (subtask) was represented in the training
objective; most traimees will be able to perform this test
(subtask) with minimal exposure to or practice on the
operational equipment.

2. Operational task (subtask) was not represented in the
training objective: but most trainees will be able to
perform this tashk (subtask) with minimal exposure to or
practice on the operational equipment.

e Operational task (subtask) was represented in the training
objective; but most trainees will not be able to pertorm
this task (subtask) with minimal e:xposure to or practice on
the operational equipment.

4. Operational task (subtask) was not represented in the
training objective; most trainees will not be able to
perform this task (subtask) with minimal e:posure to or
practice on the operational equipment.
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Analysts next judge the degrec of learning difficulty
associated with each operational task for which they
believe there is a residual deficit. DEFT Il instructions

are as follows:

Consi1der each cperational task (subtask) that you indiceted the
typi1cal trainee won't be able to perform 1nitially on the operational
equipment. Rate the difficulty the typical trainee will have 1n
learning to perform each task (subtask).

Enter a number from O to 100 using the following scale:

E I FT LS PR I I EEET RS 1L T 10 FE P FEE T 88 S8 1 FL 38 18 0T HE 30 1 508 PP R 88 5 1M P 19 5 b1 8 L 4 11 51 49 €
(¥] 10 20 0 40 SO 6 70 80 QO 1 QO

= Very easy to learn; 1t wi1ll take practically no training or prxctices on
the operational equipment to reach criterion proficiency on this tas!
(subtask).

= WYery difficult to learn: 1t will take a iot of training or practice on
the operational equipment to resach criterion proficiency on thiz ta
(subtast) .

As occurs in similar cases, the computer program automati-
cally displays the appropriate tasks %to analysts so that
they can enter their estimates of learning difficulty for
each instance where they have decided a residual deficit

exists.

Still operating at the level of individual operational
tasks, analysts next rate physical similarity. When doing

so, they attend to the following information:
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: Frhiv=i-al similarity 1s based on the similarity between physical

! characteristics of the training device and those of the operaticnal
I si1tuation. The azseszsment is based on the physical similarity (e.qg.,
e lacation, appearance, and feel) of displays, controls, and ambi2nt
i conditions 1n the operational and training tasks (subtasis). Fzte
:\ the physical similarity between each operational task t(subtesi) andg
N 1ts counterpart {(1f any) in the training device.

Enter a number from O to 100 using the following scele:

E S H MM M M F I FT 85 0T AT FSFTES (1 FES L M ET R E I 00 14 0T 02 ST R T 05 11 PT 01 IT 10 8 M J 10D 1Y ST 68 50 01
o 10 20 0 40 20 60 70 80 0 100

~
!.‘
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O = Totally dissimilari although the task is represented in the training
device, there would be a large noticeable difference quite appparent to
the trainse at transfer and a large performance decrement, qiven thet tho
trainee could perform the task at all: specific instruction and practice
would be required for this task (subtask) on the operationsl equipment
after transfer to overcome the deficit.

100 = ldentical; the trainee would not notice a difference between the traiming

gevice and the operational equipment for this task (subtszst) at the time
of transfer.

[
v, e,

.

As the final step in assessing the magnitude of the

transfer problem, analysts rate the functional similarity

g between device and actual equipment tasks. To help them,

analysts are instructed as follows:

Functional similarity 1s based on the operator s behavior in terms of
the i1nformation flow from each display to the operator and from the
operator to each control. The assessment is made 1n terms of the
amount of information transmitted from each displav to each control
and the type of information-processing activity performed by the
operator, Rate the functional similarity between each operational
tast (subtast) and its counterpart (if any) in the trainina device.

Enter a number from O to 100 using the following scale:
FHHHNMﬂHMHMMHHHNMHHHMHNHMHNHMHHMHMNMMMMMHHﬁﬁHHHHHHﬂHMNHHHHHHS
0 10 o0 20 40 S50 &0 70 80 Q0 100

© = Totally dissimilar: for this task.the trainee acts on completely
different amounts and types of information i1n the training device and the
operational equipment; the trainee carries out different
information-processing activities in the two versions of the tas!.
100 = Ildentical; for this task the trainee acts on the same types and amournts
of information in the training device and the operational equpment; the

trainee carries out the same information-processing activities in the two
versinns of the task.
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DEFT IIl. The DEFT 111 analysis of the transfer
problem also has four components: residual deficit, learn-
ing difficulty, physical similarity, and functional
similarity. The rating procedures for the first two of
these are essentially the same as used in evaluation of the
training problem. And, as in those earlier analyses, the
focus is at the subtask level of description. The two
similarity analyses involve the same kind of scale as used
in DEFT II but this time they are applied to specific con-
trols and displays housed in the training device and opera-

tional equipment.

Analysts begin to scope out the transfer problem by
determining how much residual performance deficit there is.
Toward that end, DEFT IIl provides them with the following

instructions:

Consider descriptions of the subtasks (tasks) that comprise the
training objective(s), the subtasks (tasks) that comprise the
operational performance objective(s), as well as descriptions of the
training device and operational equipment, including their controiszs
and displays. Rate the typical trainee s current level of
proficiency ¢on each operational subtask (taskh),

Assume that the typical trainee can perform all of the subtasls
(tasks) comprising the training objective(s) (i.e., hac reached
criterion proficiency on each subtask [tas)h] 1n the training device).

For each subtask (task) associated with the operational performance
objective(s), enter a number from 0 to 4 using the following
definitions:
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L]
K No e:zperience, training, or familiarity with ths subta§L {tast .,
- Cannot perform this subtask (task). .
LIS
o 1 Has only limited knowledge about this subtask (tasi). Cennot be

LA

expected to perform the subtask (task). Has had ori1entation only,

- g s

[ D]

Has received a complete briefing on the subtask (task). Can perfcrm
the subtask (task) only if assisted in every step. Requires much mcore
training and experience. Has had familiarization treining only.

v,y
PP

-
1

M IO
P

Understands the subtask (task) to be performed. Can perform the |
subtask (task) in the trainmer. Needs more practice under
supervision . Has had procedural training. |

Has a complete understanding of the subtask (task). Cen do the

k- subtash (task) completely and accurately without supervision . Has
b received skill training.

N

o

h

Analysts next consider the learning difficulty as-
sociated with each subtask for which they have indicated a
residual deficit exists. They make this assessment in
terms of the six task characteristic scales previously
described. To aid them in assessing the degree of learning
difficulty, DEFT III gives analysts the following
instructions:

Consider each subtask (task) that you indicated the typical trainree
won 't be able to perform initially on the operational eqguipment. For
each subtask (task), answer the following si: Questions.

Question 1. Are Job or memory aids intended to be used 1n
performing the subtask (taski) on the operational equipwent™

Definition - Job and memory aids assi1st 1n doing a subtasl
({task) correctly. They include:

= Documents (SM, Tech Manuals, etc.)
- Instructions printed on the equipment

- Memory joggers (S-A-L-U-T-E).
If the subtask (tasi) is taught or tested with the use of 1o0b or
memory aids, enter "0O." If not, enter "1."
3s
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Ouestion Z. How many steps are required to do the subtasi
(tasi)”™

Definition - A step 1s a separate physical activity with a well
defined, observable beginning and end point. A subtask (tash) may
tave one step (ldentify enemy vehicles) or many steps (those involveo
in disassembling an M146). If the subtask (tash) contains less then
10 steps, enter “0O." 1+ the subtask (task) contains 1} stepe or
more, enter "1.,"

-

Question I. Is there a requirement to perform the steps in the
subtask (task) 1m & definmite sequence”

Defirnition — If all or most of the steps in & subtaslk (tasi:
muet be performed 1n a specaitic order, then enter "!." 14 the order
in whict the steps are performed < not critical. then enter "0,

Ouestion 4, Does the subtasi (task) have a built-in leqic so
that the trainee knows when he/she is doing it correctly”

Definition - Some subtasks (tasks) consist of steps that form &
logical or natural sequence, like fiing a tire or changing a light
bulb. Others have steps that seem arbitrary, like many
trouble-shooting subtasi s (tasks). Some contain a mi:ture of
"natural” and "unnatural” steps. For example, safety steps often
breat the natural flow and logic of a subtash (task). If the subtest

ftast: contains a built-i1n laogic, enter "0O3;" if 1t do2s not, than
enter "i."

Ouestion S. What are the mental or thinking requirements of the
subtash ™

Definition. - Repetitive, physical subtasks (tasks) require
almost no mental work. Many subtasks (tasks) that lcob sasy have
very comple: mental requirements, such &s planning an attack or
trouble-shooting a comple: piece of equipment. Consider the number
of internal decisions or calculations that must be made in choosing
your answer. Also consider the impact of any job aid. Enter "O" 1f
there are few mental requirements. Enter “3I" if the subtask (tasl)
is mentally demanding.

Question 4. What are the motor control demands of the subtast
(tash )™ -

Definition - Motor control refers to precise finger, hand. or
arm movements, not to large body movement. Sheer physical strength
is not a factor. For ecample, lifting a weight or changing a tire
does not require much motor control: tracking a target does.
Repairing an ammeter gauge does. Enter a "O" if the motor control

demands are small. Enter a "3I" if the motor control demands are
great.
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In the two final ratings, DEFT III leads analysts

T LT 0T A AN W Wt -

through a series of similarity judgments about pairs of

controls and displays. One member of cach pair comes from

the training device; the second member comes from the

PHEEBS S

operational equipment. (The initial listing and pairing of

LA

controls and displays is accomplished as part of data base

maintenance activities as described in Appendix A.)

-,

When they choose the physical similarity option on the

NN
e N

'

DEFT III menu, analysts receive the following guidance:

Fhysical similarity is based on the similarity between phv:zizal
characteristics of the training device and those of the operational
situation. The assessment is based on the physical similarity (e.g.,
location, appearance, and feel) of displays, controls, and ambient
conditions in the operational and training tasks (subtasts).

Rate the physical similarity between each operational display and
contral and its counterpart (if any) in the operational equipment.

Enter a number from O to 10C using the following scale:

FHUMAMMHANHHHMIH MMM AN MBS MMM
¢ 10 20 0 40 SO 60 70 80 ¢ 100

¢ = Totally dissimilar: although the display/control is represented 1n the
training device, there would be a large noticeable difference, qQquite
apparent to the trainee at transfer and a larqge performance decrement,
given that the trainee could perform the task at all: specific
ingtruction and practice would be required for this display/control on
the operational equipment after transfer to overcome the defic:t.

100 = Jdentical; the trainee would not notice a difference between the
training device and the operational equxpment for this display/control
at the time of transfer.

Finally, the DEFT Ill analysts would rate the func-
tional similarity of the device to the parent equipment.

DEFT III provides the following instructions:
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N Functional similarity is based on the operator 's behavior 1n terms of
‘y the information flow from each display to the operator and from the

operator to each control. The assessment is made in terms of the
amount of 1nformation transmitted from each display to each contrnl

and the type of information-processing activity performed by the
operator.

Rate the functional similarity between each operational display and
control and its counterpart (if any) in the operational equipment.

YRR

X

'

»
»

Enter a number from © to 100 using the following scale:

F MM i i e S i e s i i St i it i M T M M i M M 1S
: G 10 20 IO 40 S0 60 70 80 0 100

0 = Totally dissimilar: for this display/control the trainee acts on
completely different amounts and types of i1nformation in the training
device and the operational equipment: the trainee carries out different
information—processing activities in the two versions of the
dieplay/control.

100

Identical; for this display/control the trainee acte on the same types
and amounts of information in the training device and the operational
2quipment; the trainee carries out the same information-preocessing
activities 1n the two versions of the display/control.

Assessment of physical and functional similarity com-
pletes the evaluation of the transfer problem. The final
set of analyses requires an examination of transfer ef-
ficiency -- how well the training device has prepared the

trainee to perform on the parent equipment.

.
LALAAN
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S. Transfer Efficiency Analysis
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The second of the two major analyses underlying the

-ransfer component of device evaluation is the transfer ef-

t\
X

ficiency (TT) analysis. TT is an estimate of the quality
of t-aining that the device provides to enable trainees to
accomplish the operational performance objective on the
parent equipment. TT is concerned with those instructional
features and principles that contribute to transfer of

training.

in order to estimate how efficiently transfer of
training will occur, the analyst examines features of the
training device, considers the transfer principles that it
incorporates, and attends to other factors in the larger
training and transfer context. The analysis parallels the
training efficiency analysis in concept but involves dif-
ferent sets of scales. The ratings required by each level

of DEFT are described below.

DEFT I. Analysts make their assessment of transfer
efficiency in terms of a single global rating in keeping

with this most general level of DEFT. The DEFT I progam

instructs analysts to:
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Consider the statement of the operational performance objlective(s:,
as given i1n the Training Device Requirement (TDR), the statcment of
the training objective(s), and descriptions of the aperational
equipment and the training device.

P R ]

YT YT

i

Consider the i1mstructional features and training principl2s that are
included 1n the device to i1ncrease the probability that the skills
and kLnowledges acquired on the device will be used effectively 1n the
operational situation. Rate how well the training device will
promote transfer to the operational situation.

T T

Enter a number from O to 100 using the following scale:

L L R e s e L R e e e e G L R L e e e e o e e E e b d e L e e B e N E R s Ee A F e 1 1 )
O 10 20 30 a0 S0 60 70 ={] QO e

3 = Poor transfer: the device embodies few 1f any sound training prinmciples
and instructional features to promote transt+er to the operaticnrnal
equipment,

1060 = Excellent transter: the device makes ma:imum use of sourd train:ing
principles and 1nstructional features to promote transfer to fthe
operational 2quipment,

(The types of transfrr principles and device features that
analysts might consider when providing their rating are
suggested in the DEFT II and II1 analyses. Analysts can
refer to those more detailed scales before making the

single DEFT I rating.)

DEFT II. At this somewhat more detailed level of
analysis, analysts evaluate the transfer efficiency of the
training device in terms of three scales that represent
major transfer considerations. The firstvaddresses the ex-
tent of overlap in the content of training between tasks
taught in the device and those performed on the parent

equipment. This scale is more concerned with the fact that
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a particular operational task is represented in the
training device than with the fidelity of the
representation. The second scale is concerned with the
conditions of practice in the device. Are they (e¢.g., dif-
ficulty, feedback, reinforcement) gradually changed to
levels expected in the r2al world or are they sustaiined at
unreal levels in the training environment? The third scale
rates how much practice the trainee will have in the
device, preparing him for the eventual shift to the parent
equipment. All three scales are used to moke judgments
about the training device overall. The ratings are driven

by information about component tasks.

In order to assist analysts, DEFT II directs them as

follows:

1

{

i

onzider the statement of the operational performence objective:is',
S given in the Training Device Requuirement (TDR), the statement o+
he training objective(s). and descriptions of the operational

eguipment and the training device.

0w

rt+

Rete how well the training device will promote transfer to the
operational situation. Consider the instructional features ard
training principles that are included 1n the device to 1ncrecase the
probability that the skills and knowledaes acquired will be uzed
effectively in the operational situation.

Enter a number from O to 100 using each of the following three
scales:

What percentages of the tasks (subtasks) that must be learned 1n the
device are realistic and relevant 1n the sense that they are similar
to the tasks that are performed in the real world”

FHHUHHHAMHURHHAMMHMMIAMEHM MBI MMM AT M A A RS
0 10 20 0 40 S0 &0 70 =] 0 100

U = None; the learning tasks are not realistic, relevant or simlar to theose

in the real world.

10 = All; the learning tasks are realistic, relevant or s1milar to those 1n

the real world.
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For what percentage of the tasks (subtasks) that must be learned 1n
the device are the conditions of practice late 1n training made to
approzimate those 1in the real world”

B G L R L L G D R G e G i G G G L L L E R R Ay e L A A B R A R A Rl s A A s Nl
O 10 20 s} 0 S0 &0 70 80 Qo 1000

O = None; late in training the conditions of practice do rnot appro:imate
those likely to be encountered in the real world.

100 = All: late 1n training the conditions of practice are made to approiimate
those in the real world on all of the tasis trainees must learn 1n the
device.

For what percentage of the tasks (subtasts) that must be learned i1n
the gevice 15 an extensive amount of practice given™

F LV FETEU P LR S0P SE08 00 11 P FE 0T MR I0T M M 10 F 0SS FE 1B 1Y P00 5 8 08 O 20 G0 F T 4 M 10131 M B 5 (111 S
O 10 -0 0 40 SO &0 70 20 QO 1 OO
D= Mome; not even a single tashk 1s practiced extensively.,
100 = All: every task that traine=s must learn 1n the device 1s pract:ced

DEFT IIl1. The transfer efficiency analysis at this
deepest level of DEFT is carried out for each individual
subtask. Analysts rate the gquality of the principles and
fecatures incorporated in the device to promote transfer.
They use eight different scales for this purpose. These
scales were obtained from the same culling process

described previously for the companion set of training ef-

ficiency scales.

The DEFT III analysts make their ratings in accordance

with the following guidance:
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Consider the statement of the operational performance objective(s),
as given 1n the Training Device Requirement (TDR), the statement of
the training objlective(s), and descriptions of the operationral
equipment and the training device.

Rate how well the training device will promote transfer to the
operational situation. Consider the instructional features and
traaning principles that are included in the device to increase the
probability that the skills and knowledges acquired will be usec
effectively iin the operational situation.

I'J. [}

Enter a number from O to 100 using each of the following ei1ght
scales:

To what extent is the subtashk (task) that must be learned 1n the
device realistic and relevant in the sense that 1t 1s similzsr to the
subtask (tast) that 1s performed in the real world?

FITHA AN A G E AR M1 P TR PE IS G FEETFE IO R R B R i 51

0 10 20 =0 a0 S0 &) 70 80 S0 1000

g v = Not at all; the device subtask is not realistic, relevarnt or si1milar to
the real world

; 100 = Completely: the device subtask is realistic, relevant or zimilar to &

- ceorrasponding subtask 1n the real world

Ta what eutent are features of the real-world job setting used to cue
trzi1nees (e.q., to recall inowlesdge, to form mnemonics, to -
Zistinguish patterns, to anticipate certain messanes, tc recall

rrocedures, etc.)”

Dt iR
v,

N

FMMHM”HHHHMHMMHMﬂHMMHHHﬁﬂMHMMﬂﬂHHHHMMHMMMHHHMNﬁHMHHNMHHHﬂHHM7_
0 10 20 T0 30 S0 & T 80 o0 106

Not at all: the device does not present real-world cues to the trainmees
+or this subtask

N 10 = Completelys: the device presents real-world cues to trainees for this
sbtask

To what extent will the training system (e.g., device, instructor,

2tc.) male explicit to the trainee the relationship betgeen the

training objective(s) and the real-world performance objectives for
- thie subtask?

i FMHMHHNHMHHHHHMMMMHMHHHHMMHHHHMHMHHHMNMHMHHMHHHHHMMHNH@HMﬂMH?‘
X 0 10 S0 0 40 SO &0 70 80 SO PRI

O = Not at all: the relationship of training objective(s) to the real-worid
15 not made erplicit to trainees

100 = Completelv: the relationship of the training objective(s) to the real
world is made explicit to trainees
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To what e:tent later in training does the training system gradually
match the levels of “"instructional supports” (e.g.. frequency of
reinforcement, timing and frequency of LOR, guidess/prompts, etc.: t:
operational levels for this subtast™

[

B e R R e e e e e e L e L R e R R G Ry I e Iy e E g ey I AT
0 10 20 =0 40 S0 &O 70 (218} QO 10

O = Not at all: i1nstructional supports are not reduced to operationel levels
toward the end of training

100

Completely: instructional supports are gradually faded until thev
appro:imate operational levels

To what extent will the training system (e.qg., devica2, instructor.
pattern of device utilization) provide overlearning to enable
trai1nees to cope with stressful real-world =s=ituations when performing
this subtaghk?

L L LR LR R R G R R L L R L L b R iy E R T Ae s Eef i
% 1 20 O 40 S0 & T [=1n] SO 1O

O = Not at all: the training system will not insure overlearning of this
subtask (task)

100 = Comp : the training system will permit trainees to overlearn this
t asth.)

1o what extent will the training system (e.g., device, i1nstructor.

- pattern of device utilization) provide for practice that spans the

range of operational situations (e.g., easy tc difficult problems,

various signal sources and patterns, signal to noise ratios., etc.

for this subtask?

:: FHMMMHﬂMHHMHHHHHHHNHMﬂHHHHHNHHHMMHHMHHMMHHHHHMHHHHHMMMﬂHHHHH5
o Q) 10 20 0 40 S0 &0 70 [=1W] ) 10

O = Not at all; the conditions under which practice occurs are invariant andg
represent a small portion of the operational situation

100

Completely: practice occurs under a broad range of conditione that span
- the operational situation

Tc what extent later in training does the training svstem graduallwy
match stimulus characteristics (e.g.. data load, distractors, stimul-
that are often confused, etc.) and response requirements to

- operational levels for this task?

. L L L L L R L L R L R L e L L L L e R L L L L L R P B3 PRt A
.. O 10 20 20 a0 &0 e Z0 =T8) QO 100

O = Not at all:; stimulus characteristics and responce requirements ar2 not

g matched to operational levele toward the end of training

: 100 = Completely: stimulus characteristics and response regquirements are
AY adjusted toward the end of training to appro:imate operational levels
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To what extent will the training system (e.g., device, 1nstructor,
pAttern of device uvtilitation) permit trainees to pracztice 1n the

device until they can demonstrate a job entry level of si1ll on this
subtash ™

LR R L e G G L G R e L R by R E e e TSR I R R A
O 10 pals] Y} 30 SO 50 70 80 Q0 10

0 = Not at all; the amount of practice trainees receive will not ernszble *tem
to pertorm at a job entry skill level

CEEE YT W e

100

Completely; the amount of practice trainees receive will ernable ¢them to
perform at a jJob entry skill level

o
PN

k.
{
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6. Output of DEFT Analysis

B
LR M

In the four preceding chapters, we have described the

TaaTa

procedures that an analyst uses to carry out the four major
DEFT analyses. 1In this last chapter, we describe the kinds

of output that each level of DEFT provides. These are the

LR

[

data to which the analyst refers when reaching an overall

=
el

assessment of training device effectiveness or when con-
sidering specific aspects of a device for diagnostic pur-

poses. We begin with an overview of the rating data and

e —
PN L

the seven indexes of effectiveness that are generated from

those data. We then discuss the computation of each index,

-
e

indicating how each is derived for DEFT I, II, and III.

Overview

..'.-'.l-f"i’i‘f;

Once a training device has been analyzed following the

B ol Ion 4
.

procedures described in the preceding chapters, a great

-~ . v

deal of information is available in the form of rating
scale estimates. DEFT 1 provides eight different ratings.
Assuming there are five tasks that have to be assessed,

DEFT 1I produces up to 37 different ratings or pieces of

[ AR A
[N Sy RE A .? .

information. Assuming that each of five tasks have two
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subtasks, cach of which has one display and one control,
DEFT 111 generates up to 370 diff-rent ratings. In each
instance, but particularly for DEFT II and III levels of
analysis, the output consists of much more raw rating data
than can be readily assimilated. This is especially true
whenever the analyst wants to achieve some closure about
device effectiveness that is an overall reflection of the
many detailed judgments that have been made. Accordingly,

each DEFT program computes and displays seven summary in-

dexes of device effectiveness.

Each summary index is keyed to evaluation concepts in-
herent in the deficit model of device effectiveness and
represented in the four primary DEFT analyses: the ac-
quisition problem, the training efficiency, the transfer
problem, and the transfer efficiency analyses. Raw rating
data are aggregated to produce a summary index that con-

'
solidates the results of each of these four analyses. The
two training indexes and the two transfer indexes are then
aggregated into higher level "acquisition" and transfer in-

dexes. Finally, these two indexes are combined to form a

single, overall index of training device effectiveness.
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During the development of the seven summary indexes,
an attempt was made to provide for comparability of output
across levels of DEFT. We wanted each level of analysis to
result in the same set of indexes. Further, we wanted each
index to reflect the same sets of concepts and considera-
tions. Finally, we wanted the numerical output of DEFT I,
11, and III analyses to be equivalent whenever a given
training device was subjected to two or more levels of
analysis. Comparability of output was achieved by means of
different computational procedures at each level of DEFT.
The computation of each index is described in the following

sections for DEFT I, II, and III.

DEFT 1 Indexes

Computations involved in the seven DEFT I indexes are
presented below in algebraic form. Brief explanatory com- ;

ments are also provided.

Training problem (TP). TP is treated as the product

of the performance deficit (PD) and learning difficulty (D)

ratings. Therefore,

PD x D
TP = 100 . Since both PD and D can assume scale

values between 0 and 100, TP was normalized to range
from 0 to 100. This normalization was done for many

of the parallel indexes.
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Acquisition cfficiency (AE). AE is obtained directly

from the rating of training efficiency. Accordingly,
[Rating
AE =} 100 . The rating can assume scale values of
0 to 100. But for reasons that will become clear in a
moment, the DEFT I program assigns a value of "1" to

zero ratings on this scale. As a consequence, AE

ranges from .0l to 1.

Acquisition (A). The index reflecting the acquisition

or training component of device evaluation is obtained by
combining the training problem (TP) and acquisition ef-
ficiency (AE) indexes. We wanted an index that would yield
a "poor" score to a device that incorporated a large train-
ing problem and did not deal with it efficiently. Dividing

TP by AE produced a coefficient with the desired proper-

ties. Therefore,
A = TP/AE'

where TP ranges from 0 to 100 and AE can vary from .01 to
1.0. A, therefore, can range between 0 and 10,000. An
"effective" device has a relatively low value on A, par-
ticularly if it stems from a fairly large training problem

(TP) that is handled quite efficiently (AE).
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Transfer problem (TRP). The transfer problem is

treated as the product of the residual performance deficit
(RPD) and residual learning difficulty (RLD) ratings. This
value is increased if there are any additional deficits
(AD) stemming from the fact that functional similarity (FS)
is less than physical similarity (PS). Addressing the ad-

ditional deficits (AD) first,
AD = PS - FS ,

where both scales range from 0 to 100. Whenever FS>PS, AD
is set to zero, since in this case there is no negative im-
pact on the trainee. AD ranges from 0 to 100. The trans-
fer problem (TRP) becomes,
RPD x RLD
TRP = 100 + AD.

The index ranges between 0 and 200.

Transfer efficiency (TT). This index is computed in a

manner analogous to AE:

’Rating
TT =‘ 100 ,

and, given the conversion of zero ratings to "1", ranges

1L JATe)

from .01 to 1.0.

. &
. o _8_ %
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Transfer (T). This index reflects the transfer

AT T TN, W

component of device evaluation and is obtained by combining

k.

the transfer problem (TRP) and transfer efficiency (TT)
indexes. The index is the transfer analog of A. 1In this

case,

TRP

T= TT,
an index that ranges between 0 and 20,000. The "better" of

two devices will have a smaller score on this index.

Total effectiveness (I). To make the various deficit

analyses complete, the single index that represents overall

device effectiveness is ¥,
I =A + T,

This represents the total deficit that use of any par-
ticular device-mediated training system entails with
respect to a given operational performance objective. A
device with a larger total deficit will take more time,
cost more, etc., to reach the operational objective than
will an alternative device which has a smaller deficit.
Such comparisons between training device alternatives are
direct when they address the same operational performance
objective(s). However, comparing training devices when

different operational performance objectives are involved
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requires the incorporation of additional decision rules.
For example, is a training system designed for a "deficit"
of (e.g.) 100 worth twice as much as a training system
designed for a deficit of 50? These and similar questions

are not included in our current DEFT formulations.

DEFT II Indexes

For all intents and purposes, the seven DEFT indexes
are identical to those described for DEFT I. The only
major computational difference is that DEFT II ratings are
averaged over the number of tasks evaluated in order to

generate the higher level indexes.

The seven DEFT II indexes are as follows:

n
TP = i£1 PD; x Dy .
100 n
where n is the number of tasks and PD is a rating from zero
to 100.
n
AE =!| I  Ratingj '

400 ,
where "zero" ratings are assigned a "1."
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A TP/AE.

n
TRP = .I RPDj x RLDj + AD,

1=
40
where the RPD values of 1 and 2 are assigned 0, and the

value of 3 and 4 are given a 1. Furthermore, in this

computation

AD =i§:fPS - FS)j with the restriction that when

n

TT ,ngatingj., where "zero" ratings are assigned
a lllbll 300
<7
T = TRP/BE.
I= A+T.

DEFT 111 Indexes

The DEFT III indexes are similar to those for DEFT I

and II. The only major computational difference is that

DEFT III ratings are averaged over the number of subtasks

evaluated. The computations of the various indexes are as

follows:
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i)::1 (PDy x Dgym § « where PD, is a
n

weighting of the performance deficit; i.e., the 0, 1, 2, 3,
or 4 rating is transformed into a 10, 9, 7, 4, or 0,

respectively. In this formulation n is the number of sub-
tasks that were evaluated. Dsum is the sum of the six task

characteristic ratings of each subtask and assumes a value

of 0 to 10.

the average rating on each subtask and n is the number of

subtasks. Again, "O0" ratings are assigned a "1."

A = TP/AE.

TRP e (RDPyw x RLDgum ) i

i=1l + AD, where

+
AD = %D (PS - FS) 4

i= 1

C+D
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i and C + D is the total number of display and control pair-
E ings that are evaluated. Again, when FS$>PS, (PS - FS) =
b,

':. 0.

-

. e P

o TTs Z R. ir where R = I Rating.

! i=1 j=1 )

" 100 8

M

: 7T

_ T = TRP/ZE.

:

". = A + T.

g

Summary

The indexes described above provide a means of con-
solidating the large amount of rating data that a DEFT
analysis may produce. The indexes are derived from con-
cepts within the deficit model of device effectiveness
which in turn comes from a more general program evaluation
perspective. Given the conceptual framework in which they
are grounded, the indexes should provide training device
designers and evaluators with useful forecasts of effec-
tiveness: overall; from a training or transfer point of
view; or in terms of more fundamental concepts having to do
with the magnitude of the training or transfer problem and

the efficiency with which it is addressed.
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changes,
design modifications, and
summary indexes to assess

modifications on training

in this manner will force

TR TR R

change their ratings to reflect the

L A Sy Tk ik w e W R TR T L e

In fact, designers can analytically introduce "design

impact of the
then reexamine one or more

the impact of the hypothetical
device effectiveness.

Using DEFT

training developers to pin down

their assumptions about various aspects of the training
system and to make them explicit. This may be the single
most important contribution that DEFT in its present form

can make.

The actual forecasts that stem from DEFT, however,
need to be examined as part of additional research and
development.

In particular, the degree of agreement among

analysts who use DEFT needs to be ascertained, the scale
properties of the summary indexes need to be determined and
above all else, the forecasts resulting from DEFT analyses
need to be validated against empirical acquisition and
transfer data. The next report in this series (Rose &
Martin, 1984) describes work in the first two of these
directions. Empirical validation of DEFT lies in the fu-

ture.
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DEFT User's Manual

Overview

DEFT is a set of interactive programs that guide you,
the user, through an evaluation of the potential effective-
ness of a training-device-based training system. When you
complete an evaluation, you will have a numerical estimate
of device effectiveness, and diagnostic information on what

the potential problems or weaknesses in the device may be.

A DEFT evaluatioﬁ can be conducted at three different
levels of analysis. The level to use depends upon the
types and amounts of information you have available and the
degree of diagnosticity desired. You can start at a very
general level, and, as more information becomes available,

you can conduct more detailed analyses.

To conduct a given level of analysis, you must first
Q assemble necessary and available descriptive information
about the training device and the operational equipment.

- At the most general level -- DEFT I -- a device evaluation

can be conducted without entering any descriptive
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information on the computer. To conduct a DEFT 11
analysis, you must first enter a list of tasks or subtasks
included in the Training Device Requirement statement of
the training objective(s) and a list of tasks or subtasks
included in the operational performance objective for the
present equipment. For the most detailed evaluation -~
DEFT III -- you must enter the list of subtasks mentioned
above and a list of the displays and controls used in each

training and operational subtask.

Once the necessary data bases have been constructed,
DEFT will lead you through the level of analysis you have

chosen. When you complete an analysis, DEFT will compile

your results and generate effectiveness estimates. It can

also present detailed information on components of your

F ratings.

DEFT was written for use on an IBM PC equipped with a

dual disk drive. All of the DEFT programs are contained on

one floppy disk. A second floppy disk, the DATA disk, will
contain all of the descriptive information and your ratings

pertaining to a training device.
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Basic Operation of DEFT

DEFT is menu driven. You can conduct
computer without having to type in a large
mands. You can use DEFT by moving between

pear on your computer screen and selecting

those menus.

analyses on the
variety of com-
menus that ap-

options from

DEFT is an interactive system. As you work on the

computer, DEFT will prompt you along, presenting informa-

tion and asking for ratings depending on your responses.

You can review, change, and add to your ratings easily.

You need to know only four commands to operate DEFT:

e BUILD followed by the name of the device to be

evaluated simply creates and names a set of

internal files in the programs. You will use

this command only once: when you begin your

evaluation of a device.

Example: BUILD ABC will create all the inter-

nal files needed to conduct all DEFT analyses

for a device named ABC.

® MAINT followed by the name of the device to be

evaluated is used to create, edit, and modify

the various data bases used in DEFT. When you
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type MAINT, you will see a menu of seven

options, allowing you to create files or
update any of the files you have created.
Example: MAINT ABC will allow you to enter
the information regarding the tasks and sub-
tasks trained by device ABC, the tasks and
subtasks required for performance on opera-
tional equipment XYZ, and the controls and
displays used for each task and subtask on

both device ABC and operational equipment XYZ.

e DEFT followed by the name of the device to be
F evaluated allows you to actually conduct the
- evaluation analyses. When you type DEFT ABC,

. you will first see a menu with four options:

DEFT I, DEFT 11, DEFT I1I, and EXIT. When you
choose any of the first three options, you
will see a longer menu. This menu displays
the names of each analysis you can perform.
Example: DEFT ABC will display

(1) DEFT I

(2) DEPT I1

(3) DEPT 111

(4) EXIT

3 _.o..-. LA
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Pressing 1, 2, or 3 will display the larger
menu of analyses for the level of DEFT you

have chosen.

e LIST followed by the name of the device to be
evaluated allows you to review all ratings you
have previously made. Using this command, you
can quickly locate specific ratings and can
produce printed records of all or part of the
analyses you choose to conduct.

Example: LIST ABC will allow you to review

all of your ratings for device ABC.

Thus, when using DEFT, you will first BUILD the com-
puter files; then, you will enter the relevant data lists
(MAINT); you will conduct any or all of the DEFT evalua-
tions (DEPT); and you will review any or all of your
ratings (LIST). You will not need to know any other com-
puter commands; for all other interactions between you and
the computer, DEFT will prompt you as to what you should

do.
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Getting Started with DEFT

You do not need extensive knowledge of the IBM PC to
use DEFT. You will use the regular typewriter keyboard to
enter all of the information used by DEFT. Any other keys

that you will use will be explained as they arise.
To begin using DEFT, do the following five steps:

1. With the IBM PC off, insert the DEFT program floppy
disk into disk drive A (the left of the two drives).

Remember to close the cover of the disk drive.

2. Insert the DATA floppy disk into disk drive B (the

right of the two drives).

3. Turn the IBM PC on. Make sure the display terminal is

on. Make sure the printer is on if one is being used.
4, Wait for the prompt B> to appear.

5. Type in the appropriate command (BUILD, MAINT, DEFT, or
LIST followed by the name of the device to be

evaluated).

NOTE: You do not need an attached printer to use
DEFT. However, you need one if you desire printed

records of your analyses. The procedures to get
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printed records are straightforward: Whenever you

want to print what is on the screen at any time, press
the keys marked Pr+Sc and simultaneously. This will
print the entire contents of the screen that you are

currently viewing.
Evaluating a Device: BUILD and MAINT

Once you have loaded DEFT into the PC by performing
the above steps, you are ready to begin evaluating a
device. There are two things you must do before actually
starting to rate the device: first, you must BUILD the
necessary computer files, and second, you must enter the

relevant data bases using the MAINT command.
BUILD

Your first step is to create the necessary computer
files for the device you will be evaluating. This is done
only once for a device, and must be done before you can

conduct any analyses.
To create these files:

l. Load DEFT into the PC (steps 1-5, A-6).

....................
..................................................
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When you see the B> prompt, type the word BUILD

followed by a space, then the name of the device.
This name can be any combination of letters and
numbers up to eight characters; however, do not

include a space as part of the name. After you

type BUILD device name, hit the ENTER key ( ¢ on
the keyboard).
Example:

B> BUILD TEST (hit ENTER)

The PC will then display the following:
BUILDING DEVICE, CONTROL DISPLAY, AND TITLE FILES

Hit any key to continue

At this point, do just as the display says: hit any

key to continue.

4.

The PC will then display:
BUILD COMPLETED
and will return to the B> prompt, awaiting your

next command.

NOTE: You can type in commands, device names, etc.,

in either upper or lower case letters. The PC will

recognize the names as the same, regardless of how you

enter them.
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MAINT

Your next step is to create the data bases needed to
conduct the various analyses. To conduct a DEFT I evalua-
tion, you do not have to enter any further information at
this point. However, you should have all relevant informa-
tion -- task descriptions, the statements of the Training
Device Reguirements and operational task requirements, the
displays and controls used in both the training device and
the operational equipment, information on the target
trainee population, instructional features of the device,
device utilization information, etc. -- available as

reference informatior..

You can conduct DEFT II evaluations at either the task

or subtask level. Your descriptions of the performance to
be trained on the training device and to be performed in
the operational situation must be entered in the PC at the
level at which you want to conduct the analyses. In con-

crete terms, for DEFT Il analyses you will need:

e the list of tasks and/or subtasks to be

trained on the training device;

e the list of tasks and/or subtasks comprising

the operational performance objective; and

A-9
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the "commonality" between these two lists --
that is, you must identify the tasks and/or

subtasks that are common to the two lists.

DEFT III evaluations are conducted normally at the

subtask level. In addition to the above requirements, you

will élso need:

a list of the displays and controls used in
each subtask to be trained on the training

device;

a list of the displays and controls used in
each subtask to be performed in the operation-

al situation; and

the correspondence between these two lists --
that is, the displays and controls in the
training device that correspond to displays
and controls used in the operational

situation.

You should consider these data bases as integral com-

dated.

.......

ponents of your evaluation. As you obtain more informa-

tion, these data bases will be added to, modified, and up-

A device evaluation can become more comprehensive

and diagnostic as the data bases become more specific and

A-10
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detailed. DEFT allows you to change these data bases at

any time.
MAINT Operations
To begin entering your data bases:
1. Load DEFT into the PC (steps 1-5, A-6).

2. When you see the B> prompt, type the word MAINT
followed by a space, then the name of the device
that you used in the BUILD step, then hit the
ENTER key.

Example:

B> MAINT ABC (hit ENTER)
3. The PC will then display the following:
Data Base Maintenance
(1) Training Device - Task and Subtask Maintenance
(2) Training Device - Control and Display Maintenance

(3) Operational Equipment - Task and Subtask

Maintenance

(4) Operational Equipment - Control and Display

Maintenance

A-11
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(5) Commonality Analysis

Pl M R AR A

I

(6) Similarity Matching

(7) EXIT PROGRAM

— et ®
APl

Enter Option

. You will then type in the number of the option you
- want to perform (DO NOT HIT ENTER). We will discuss each

Data Base Maintenance option in turn.

(1) Training Device - Task and Subtask Maintenance

You use the first option to enter the training device task

and/or subtask names into DEFT.

When you select Option 1, the following will appear on

the screen:

(1) Training Device - Task and Subtask Definition

Enter Title of Training Device

Title =

Hit 'Fl' to List Training Device Tasks and Subtasks
Hit 'F2' to List Operational Equipment Tasks and Subtasks

Hit °'FP3' to List Training Device Controls and Displays

A-12
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Hit 'F4' to List Operational Equipment Control and Displays

We will discuss the meaning of the directions at the
bottom of the screen after we explain how to enter

task/subtask names and display and control information.

At this point, type the name of the training device
and hit ENTER. You will only have to enter this name once;
when you use this option again, the PC will not ask for the

device name.
The screen will now change to:

(1) Training Device - Task and Subtask Definition

Qi Enter Training Device Task.Subtask number 0000.0000

i Notice that DEFT allows up to 9999 tasks, each with

- 9999 subtasks. You will now enter the task/subtask titles

for those addressed by the training device.

l. For task titles, type in a number from 1 to 9999
and hit ENTER. Suppose you start with "1." The

screen will display

Task.Subtask = 1.0000

Title =

A-13
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NOTE: It is useful to enter tasks in the sequence
in which they are performed, numbering them

sequentially.

2., Type in the title of the first task and hit ENTER.

Task (and subtask) titles can be as long as 60 al-

5 phanumeric characters, including spaces. Suppose
P your first task is titled BEGIN. You type in
}

BEGIN and hit ENTER.

3. DEFT will now prompt you for another task number:
Enter Training Device Task.Subtask number 0000.0000
You type in another number and hit ENTER. As before,
N
. you will be asked for the task title.
4, After you have entered the last task title and
E Enter Training Device Task.Subtask number 0000.0000
is displayed on the screen, you return to the Data Base
Maintenance menu by hitting the ESC key near the top left-
hand corner of the keyboard.
, If you want to enter subtask titles, you follow almost
f exactly the same procedure above; the sole difference is
: that subtasks are numbered as decimals. Suppose task BEGIN

A-14
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has two subtasks: SET UP and PRESS GO. These would be

entered as subtasks 1.1 and 1.2 in the above procedure.

For example, with

Enter Training Device Task.Subtask number 0000.0000

displayed on the screen, yocu would type in 1.1 and hit

ENTER. You would then see

Task.Subtask = 1.1000

Title =

You would now type in SET UP and hit ENTER. Continue
in this manner until all subtask titles are entered. Then

hit ESC to return to the Data Base Maintenance menu.
(2) Training Device - Control and Display Maintenance

You use this option to enter the controls and displays
used in each subtask trained in the training device. This

information is needed only for a DEFT III analysis; it need

not be entered for DEFT I or DEFT 1I.

When you select Option 2 from the Data Base

Maintenance menu, the following will appear on the screen:

(2) Training Device - Control and Display Maintenance

A-15
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Enter Training Device Task.Subtask number 0000.0000

Now type in the number of the subtask for which you
will be entering the displays and controls. For example,
suppose subtask 1.1, which we named SET UP above, involved

pressing a pushbutton and observing a reading on a meter.

You would now type 1.1 and hit ENTER. The screen will

now display:

(2) Training Devices - Control and Display

Maintenance

Task.Subtask = 1.1000

Title = SET UP
Enter Control or Display number

If you entered a subtask number for a subtask that you

had not previously entered, DEFT will display an error

message:
SUBTASK NOT FPOUND IN DATA BASE
and prompt you for another subtask number.

Assuming you enter the number of a subtask that is in
the data base, DEFT is now asking you to provide a number

for the display or control you want to enter. Type in a

number and hit ENTER.

A-16
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NOTE: Again, you will find it useful to number dis-

plays and controls sequentially.

Ry s SRR et J‘-)d

AT

Suppose you number the pushbutton as "1" and the meter
as "2." You would type in 1 and hit ENTER. The screen

will now display:

(2) Training Device - Control and Display Maintenance

Task.Subtask = 1.1000

Title = SET UP

CONTROL/DISPLAY = 1.1000.1

Title =

You now type in Pushbutton and hit ENTER. DEFT will

now prompt you for the next control or display number. In

W
;_.
l»
L.
v
b
b
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X
b
L
o
E\

our example, you would now type in 2 and hit ENTER. When

prompted for the title, you would type in meter and hit

return,

When you finish entering all the displays and controls
for a subtask, hit ESC. DEFT will now prompt you for the
number of another subtask. Repeat the above procedures un-
til you have entered all the displays and controls in your
list. When you finish, hit ESC to return to the Data Base

Maintenance menu.
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NOTE: It is important that you maintain a list of the
numbers you assign to each display or control. These
numbers will be used later in other analyses. Also,
when the same display or control is used in more than

one subtask, give it a new number each time it is

used.

(3) Operational Equipment - Task and Subtask

Maintenance

You will use this option to enter the operational
task/subtask names associated with the parent equipment
into DEFT. The procedures are identical to those you use
to enter the training device task/subtask names, described

on p. A-12 above.

(4) Operational Equipment - Control and Display

Maintenance

You will use this option to enter the displays and
controls used in each operational subtask. Follow the same
procedures you used in entering the training device dis-

plays and controls, described on p. A-15 above.

(5) Commonality Analyses

A-18
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You use this option to enter the commonality between

P

the lists of tasks and subtasks to be trained on the

training device and the tasks and subtasks comprising the

operational performance objectives. DEFT will display each

CeTWT AR,

task or subtask you entered as part of the operational ob-

jective and ask you to indicate whether or not each is

T
. 3

represented in the training device.
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When you select this option, the following appears on

the screen:

Commonality Analysis

Enter Starting Operational Equipment Task.Subtask num-

ber 0000.0000

DEFT will display the titles and numbers of the tasks
and subtasks entered previously, starting from the number

you enter. Suppose you start with subtask 1l.1. Type in

1.1 and hit ENTER. You will see:

(5) Commonality Analysis

Consider descriptions of the subtasks (tasks) that
comprise the training objective(s), the subtasks (tasks)
that compris> the operational performance objective(s) as
well as descriptions of the training device and operational

equipment, including their displays and controls.

A-19
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For each subtask (task) in the operational performance

objective(s), enter a "1™ if it is represented (simulated)
in the training objective(s); enter a "0" if it is not

represented (simulated) in the training objective(s).

Task.Subtask 1.1000 Turn on

Enter Rating 999

- NOTE: "999" means that a rating has not yet been

o made. If a rating has already been made, the screen

i will display

-
.

.- T T %, w -

Task.Subtask = 1.1000 Turn On

Previous Rating = 1 (or 0) Enter Rating =

Follow the directions: type 1 if this subtask is
represented or a 0 if it is not. Hit ENTER and DEFT will
move to the next task or subtask. Continue until you have

entered a number for all tasks or subtasks comprising the

INPMIAAY AR

operational performance objective.

(6) Similarity Matching

NN NS A A

You will use this option to "pair up" corresponding

displays and controls in the training device and the opera-

tional equipment. You will enter the number of a display

R/ B ENEN

or control you have previously entered in your Operational
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Equipment Controls and Displays data base and the number of
the corresponding control or display from your Training
Device Controls and Displays data base. You must go
through this option in order to conduct a DEFT III

analysis.
l. After selecting option 6, you will see:
(6) Similarity Matching
Enter Operational Equipment Task.Subtask 0000.0000

Type in the number of the first subtask in the opera-
tional task objective and hit ENTER. Suppose you start by

typing 1.1 and hitting ENTER.
2. You will now see:
(6) Similarity Matching

Operational Equipment

Task.Subtask = 1.1000
Title = Set Up

Enter Control or Display number

Now type in the number you assigned -to the first dis-
play or control in this subtask and hit ENTER. Suppose you

type in 1 and hit ENTER.
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3.

(6)

You will now see:

Similarity Matching

Operational Equipment

Task/Subtask =

1.1000

Title = Set Up

Control/Display = 1.1000.1

Title = Pushbutton

Enter Training Device Task.Subtask number 0000.0000

You now enter the number of the corresponding task or

subtask in the training device.

Suppose you type in 1.1

and hit ENTER.

4.

The screen will now display all of the above in-
formation plus the number and title of the train-
ing device task or subtask. You will then be as-
ked to Enter Control or Display number of the cor-
responding display or control. Type in that num-

ber and hit ENTER.

The screen will now show the name and number of
the corresponding display and control in the

training device. Hit ENTER to store this

correspondence.
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6. DEFT will then prompt you for any other displays
or controls that correspond to those of the opera-
tional task or subtask you have s=2lected. When
you have completed entering the corresponding dis-
plays and controls for a subtask, hit ESC to begin
another subtask. When you have completed all sub-
tasks, hit ESC to return to the Data Base

Maintenance menu.
(7) EXIT PROGRAM

Use this option to get out of the MAINT program. Do
not just turn off the PC; you must use option 7 to store

any entries you have made. Failure to exit from the MAINT

program using option 7 will result in the loss of all data

entered.
Reviewing and Modifying the Data Bases

You can review, change, and update your data bases
easily using the MAINT option. To review what you have en-
tered, use the function keys labeled Fl, F2, FP3, and F4 on
the left-hand side of the keyboard. Whenever the following

is displayed on the screen,
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Hit 'Fl' to List Training Device Tasks and Subtasks

Hit 'P2' to List Operational Equipment Tasks and Subtasks
Hit 'F3' to List Training Device Controls and Displays
Hit 'P4' to List Operational Equipment Controls and

Displays

just hit the function key corresponding to the list

you want to review.

Example: To review the titles of the training device
tasks and subtasks, hit Fl. DEFT will list the task
and subtask titles you have entered. When DEFT
finishes displaying your list, you will be returned to

wherever you were when you hit Fl.
To change or update your data base:

l. use options one through four in the Data Base
Maintenance menu to select the data base you want

to modify;

2. to add a name or title, just add a number and name
or title to the end of your list, using the same

procedures as before;

3. to change a name, title, or number, type over the

0ld name with the new one.

A-24
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EXAMPLE: You want to change subtask 1.1 from SET
UP to TURN ON. First, select option 1l: Training
Device - Task and Subtask Maintenance. You will

see

(1) Training Device - Task and Subtask Definition

Enter Training Device Task.Subtask number 0000.0000

Type in 1.1 and hit ENTER. You will see

Task.Subtask = 1.1000

Title = SET UP

Now type in TURN ON. You will be typing over SET UP.

If your new title is shorter than the old one, hit the

5 space bar until the end of the o0ld title is completely

5 erased.

E ' You do not have to start at task 1 or subtask 1l.1.

% For example, if you wanted to change the title of subtask
17.37, you could enter that number when you are prompted.

DEFT will take you directly to that subtask.
DEFT

After you have completed entering the necessary data
bases, you can actually begin conducting an evaluation.

While the building of the data bases may have seemed
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tedious, part of what you did was to make the actual rating
process more efficient. DEFT uses the information you
entered to ask you specific questions, while simultaneously
presenting the subject of the question. For example, if
you are asked to rate the physical similarity of a pair of
controls, DEFT will present the corresponding numbers and

titles of each.
To begin your analysis:
1. Load DEFT on to the PC (see p. A-6)

2. When you see the B> prompt, type in DEFT followed
by the name of the device you want to evaluate,

then hit ENTER.
Example: B> DEFT ABC (hit ENTER)
3. You will now see the main DEFT menu:

(1) DEFT 1
(2) DEFT I1
(3) DEPT III

(4) EXIT

Select the option correspnding to the level of
analysis you want to conduct. Remember, DEFT I is a global

analysis, asking for general judgments about the training
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device. DEFT II is more detailed, asking questions about
each task or subtask; you can do a DEFT Il analysis at
either of these levels. DEFT 171 is the most detailed
analysis, where questions are asked at the subtask level.
When the number of subtasks becomes too large to process
conveniently, DEFT III can instead be conducted at the task

level.

4., When you select one of the three DEFT options, you

will next see the menu of analyses you will conduct:

DEFT __ (I, II, or III)

(1) Performance Deficit

(2) Learning Difficulty

(3) Quality of Training-Acquisition
(4) Residual Deficit

(5) Residual Learning Difficulty
(6) Physical Similarity

(7) PFunctional Similarity

(8) Quality of Training-Transfer

(9) Evaluation Summary

Enter Option Number
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Conducting an Analysis

The mechanics of conducting any DEFT analysis are

straightforward:

1.

Select an option.

Information will appear on the screen. Read the

screen carefully.

Do what DEFT asks you to do: "hit any key to con-
tinue," "enter ratings," "enter starting task/sub-

task," etc.

When you have completed one option, DEFT will

return you to the above menu.

NOTE: You must complete options one through
eight, or else the ninth option, Evaluation

Summary, will not compute summary indexes.

When you want to stop, return to the main DEFT
menu by hitting ESC. You must exit from the main
DEFT menu. Do not turn the PC off in the middle
of an analysis -- you will lose some of the infor-

mation you have entered.
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Rather than discuss each analysis, we will present
some cautions that you should keep in mind while doing all

analyses:

l. Read each screen carefully. Sometimes the ratings
asked for will not be in the "correct" direction.
For example, in the Performances Deficit Analysis,

you will be asked,

(1) DEPT 1 - PERFORMANCE DEFICIT

Examine the statement of the training objective(s).
Considering what you know about the typical trainee's
background, work experience, and prior training, what
proportion of the skills and knowledges required in order

to meet the training objective(s) will the trainee still

have to learn in order to reach criterion proficiency in

the training device?

Enter a number from 0 to 100 using the following

scale:

0 10 20 30 40 50 60 70 80 90 100

0 = None; the trainee can already meet the training

objective(s).
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100 = All; the trainee has to learn all of the skills
and knowledges nceded to meet the training

objective(s).

Notice that the upper end of the scale means that the

trainee must learn all of the skills and knowledges

required.

2., The current version of DEFT does not include any
built-in safeguards for picking up "out-of-range"
values. Thus, if you mistakenly enter "200" on a
100-point scale, DEFT will treat it as a real

rating. Again, be careful.

3. Most of the DEFT ratings are on a 0-100 scale. Be
careful when you enter a "0" or a "100." When you
enter a "0 " it does not appear on the screen, al-
though DEFT has recorded you zero. When you enter
"100," DEFT will automatically skip to the next
screen -- you do not have to hit ENTER. However,
if you enter a rating between zero and 99, you

must hit ENTER.
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The last major routine you will use is LIST, which en-

ables you to review any or all of the ratings you have
made. To make it easier for you to review your ratings,

DEFT provides you with three options. Thus,
1. Load DEFT into the PC (see p. A-6)

2. When you see the B> prompt, type LIST followed by
the name of the device, and hit ENTER. You will

see:
LIST RATINGS

(1) List Training Device Ratings
(2) List Operational Equipment Ratings
(3) List Common Controls and Displays

(4) EXIT PROGRAM

Enter Option Number

The first option will display the ratings you made
concerning the training device: Performance Deficit,
Learning Difficulty, and Quality of Training - Acquisition,
These will be listed by task or subtask, depending upon
what you ask for. The second option will display the

ratings you made concerning the operational equipment:
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Residual Deficit, Residual Learning Difficulty, and Quality

of Training - Transfer. The third option will list each
pair of displays or controls and its Physical and

Functional Similarity ratings.

Using DEFT

In this final section, we will present a few sugges-
tions on how to use DEFT when evaluating a training device.
These suggestions are based on our experiences with
evaluating training devices, using several different

devices and several different raters.

1. Evaluation of a training device should be done by
more than one person. We recommend a team approach, where
the team consists of at least one person intimately
familiar with the performance requirements of the training
device and the operational performance requirements, at
least one person intimately familiar with the engineering
aspects of both the training device and the operational
equipment, and at least one person who has a working

familiarity with DEFT.

2. We suggest that members of this team meet before
individually conducting their own evaluations. During this

meeting, it is crucial to discuss and agree upon all
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assumptions that will be made regarding various aspects of

the training program and operational situation. Consensus

must be reached regarding:

a L ]
; b.
i
<
o
b::
C.
3.
evaluate

L RS R R4 -'.l"i'l‘.l LI ]
QRN RLOMIRATRELLA OB YL TN,

The background, experiences, and skills and
knowledge that trainees will possess upon begin-

ning on the training device;

The material contained in the various data bases
-- i.e., consensus must be reached regarding the
tasks/subtasks contained in the training device
and operational situation, the displays and con-
trols used, the commonality of the tasks/subtasks,
and the correspondence between the scts of dis-
plays and controls used in the training device and

operational eguipment;

The meanings of the various scales and dimensions
of DEFT -- the team member (s) familiar with the
procedure should walk through DEFT with the other
team members, ensuring that everyone agrees as to
the meaning of each of the DEFT scales and

dimensions.

Following this meeting, each team member should

the device independently (at whatever level or

A-33
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levels of DEFT the team agrees upon). We recommend that
evaluators keep notes on each of their ratings. These
notes should contain the individual's assumptions and

rationale for each judgment.

4. After each team member has evaluated the training
device, the team should reconvene to discuss their ratings.
Each difference in ratings should be discussed until a con-
sensus is reached; if a consensus cannot be reached, the
team should at least agree to a decision rule (e.g., take a
mean of the ratings to represent consensus; take the

"worst-case" or "best-case" judgments, etc.).

These procedures are important first to ensure that
different perspectives are represented during a training
device evaluation, second to ensure that everyone is
evaluating the "same" device (i.e., with the same set of
assumptions), and third to ensure that factual misin-

terpretations are minimized.
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IDENTIFICATION DIVISION.
PROGRAM-ID. DEFTO.

» * ----------- - e e e e .- - - e e . .
* THIS PROGRAM IS THE DEFT MENU PROGRAM.

-, ] - — - S e G . e - S e . G a5 a» e o e - . - o e - - - - - anam .- .

N AUTHOR. Timothy OConnor.

3 INSTALLATION. American Institutes for Research.

DATE-WRITTEN. JULY 1984.
ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER.
' OBJECT-COMPUTER.
= INPUT-OUTPUT SECTION.
FILE-CONTROL.
DATA DIVISION.
WORKING-STORAGE SECTION.
01 NOTHING PIC X.
01 CTL-STATUS-WORD PIC XX.
01 DEVICE~STATUS-WORD PIC XX.
. 01 TITLE-STATUS-WORD PIC XX.
3 01 NEW-DESC PIC X(54).
01 OPTION PIC X.
01 LAST-KEY PIC XX.

PROCEDURE DIVISION.
BEGIN.
DISPLAY (1, 1) ERASE.
DISPLAY (1, 22)
“DEFT MAIN MENU",
DISPLAY (5, 23)
“(1) DEFT I".
DISPLAY (7, 23)
"(2) DEFT II".
DISPLAY (9, 23)
- % (3) DEFT III".
- DISPLAY (11, 23)
- "(4) EXIT PROGRAM",
DISPLAY (14, 14)
"Enter option ",
ACCEPT (LIN, COL) OPTION WITH AUTO-SKIP.
- DISPLAY (1, 1) ERASE.
. IF OPTION = "1" CALL "“DEFT1".
. IF OPTION = "2%" CALL "DEFT2".
. IF OPTION = "“3" CALL "DEFT3".
IF OPTION = "4" STOP RUN.
GO TO BEGIN.

..
N
.l
*,

3 B-la
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IDENTIFICATION DIVISION.

AUTHOR. Timothy OConnor.

INSTALLATION. American Institutes for Research.
ENVIRONMENT DIVISION.

CONFIGURATION SECTION.

SOURCE~COMPUTER.

OBJECT-COMPUTER.

INPUT-OUTPUT SECTION.

FILE-CONTROL.

SELECT DEVICE~-FILE ASSIGN TO DISK
ORGANIZATION IS INDEXED
ACCESS MODE IS DYNAMIC
RECORD KEY IS DEVICE-KEY
FILE STATUS IS DEVICE-STATUS-WORD.

SELECT TEXT-FILE ASSIGN TO DISK
ORGANIZATION IS LINE SEQUENTIAL.

DATA DIVISION.
FILE SECTION.
FD DEVICE-FILE
LABEL RECORD IS STANDARD:;
VALUE OF FILE-ID IS "B:DEVICE".
01 DEVICE-RECORD.
03 DEVICE-KEY PIC X(10).
03 DEVICE-ANALYSIS OCCURS 20 TIMES PIC 999.
03 DEVICE-TITLE PIC X(60).

FD TEXT-FILE

LABEL RECORD IS STANDARD;

VALUE OF FILE-ID IS "A:DEFT1.DOC".
01 TEXT-RECORD.

05 REC-INDICATOR PIC XX.
05 FILLER PIC X.
05 ANALYSIS-NUMBER PIC X.
05 FILLER PIC X(75).

WORKING-STORAGE SECTION.
01 NOTHING PIC X.
01 TASK-NO PIC Z(4).9999 DISPLAY.
01 RATING PIC 999.
01 PREVIOUS-RATING PIC 229.
01 DEVICE-STATUS-WORD PIC XX.
01 EOF-DEVICE PIC 9 VALUE 0.
01 TITLE-STATUS-WORD PIC XX.
01 REQ-TASK-NO.

05 REQ-TYPE PIC 9.

05 REQ-TASK PIC Z(4).




01

ol
0l
0l
0l
01
0l
0l
0l
0l
0l
01
0l
0l
01
0l
0l
0l
0l

05 FILLER PIC X.

05 REQ-SUBTASK PIC X(4).
READ-TASK-NO.

05 READ-TYPE PIC 9.

05 READ-TASK1 PIC Z(4).

05 FILLER PIC X.

05 READ-SUBTASK PIC X(4).
LAST-KEY PIC XX.

OPTION PIC 9.

PREV-OPTION PIC 9.

X PIC 9(4).

p/ PIC 9(4).

I PIC 9(4).

DISPLAY-NUMBER PIC 22,22Z.99.
TRAINING-PROBLEM  PIC 9(5)V99.
ACQUISITION-EFFICIENCY PIC 9(5)V99.
TRAINING-ACQUISITION PIC 9(5)V99.
TRANSFER-PROBLEM  PIC 9(5)V99.
TRANSFER-EFFICIENCY PIC 9(5)V99.
ADDITIONAL-DEFICIT PIC S9999.
TRAINING-TRANSFER  PIC 9(5)V99.

DEFT PIC 9(5)V99.

SQR1 PIC S9(9) COMP.
SQR-ROOT PIC 9(5)V99 COMP.
J PIC 9(9) COMP.

PROCEDURE DIVISION.
BEGIN.

OPEN I-O DEVICE-FILE.

OPEN INPUT TEXT-FILE.

DISPLAY (1, 1) ERASE.

MOVE "0 0.0000" TO DEVICE-KEY.

MOVE TASK-NO TO REQ-TASK-NO.

READ DEVICE-FILE RECORD INVALID KEY GO
MOVE O TO OPTION.

MENU.

MOVE OPTION TO PREV-OPTION.
MOVE 0 TO OPTION.
MOVE 0 TO EOF-DEVICE
MOVE "00" TO LAST-KEY
DISPLAY (1, 1)ERASE.
DISPLAY (1, 25)

" DEFT 1
DISPLAY (4, 25)

% (1) Performance Deficit
DISPLAY (5, 25)

"(2) Learning Difficulty
DISPLAY (6, 25)

TO BAD-KEY.

"(3) Quality of Training-Acquisition ",

DISPLAY (7, 25)
"(4) Residual Deficit
DISPLAY (8, 25)

"(5) Residual Learning Difficulty ",

DISPLAY (9, 25)
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DISPLAY (10, 25)

N "(7)

DISPIAY (11, 25)

"(8)

- DISPIAY (12, 25)

- "(9)
N DISPLAY

IF LAST-KEY

» IF
N IF
= IF
l' IF
; IF
- IF
- IF
IF

» IF
IF
o GO

OPTION
OPTION
OPTION
OPTION
OPTION
OPTION
OPTION
OPTION
OPTION
OPTION

- DISPLAY (1,

TO MENU.

= "01" GO TO STOP-RUN.

Physical Similarity ",

Functional Similarity ",

Quality of Training-Transfer ",

Evaluation Summary ",

1) ERASE.

0l
02
03
04
05
06
07
o8
09
10

- MOVE 3 TO X.
< MOVE 3 TO 2.

PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
IF LAST-KEY = "01" GO TO MENU.
PERFORM RATE-TASKS THRU RATE~TASKS-EXIT.

GO TO MENU.

RESIDUAL-DEFICIT~-ANALYSIS.

N MOVE 4 TO X.
3 MOVE 4 TO Z.

: PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
- IF LAST-KEY = "01" GO TO MENU.

- PERFORM RATE-TASKS THRU RATE-TASKS-EXIT.

. GO TO MENU.
- RESIDUAL-DIFFICULTY-ANALYSIS.

. MOVE 5 TO X.
" MOVE § TO Z.

GO
GO
GO
GO
GO
GO
GO
GO
GO
GO

TO
TO
TO
TO
TO
TO
TO
TO
TO
TO

PERFORMANCE-DEFICIT~ANALYSIS.
MOVE 1 TO X.
-. MOVE 1 TO Z.
- PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
ii IF LAST-KEY = "01" GO TO MENU.
PERFORM RATE-TASKS THRU RATE-TASKS-EXIT.
GO TO MENU.
LEARNING-DIFFICULTY-ANALYSIS.
MOVE 2 TO X.
MOVE 2 TO 2.
PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
IF LAST-KEY = "01" GO TO MENU.
PERFORM RATE-TASKS THRU RATE-TASKS-EXIT.
GO TO MENU.
TRAINING-ACQUISITION-ANALYSIS.

PERFORM FIND~-SCREEN THRU DISPLAY-SCREEN-EXIT.

(15, 12)"Enter Option Number ".
ACCEPT (LIN, COL) OPTION WITH AUTO-SKIP.
ACCEPT LAST-XEY FROM ESCAPE KEY.

PERFORMANCE-DEFICIT~-ANALYSIS.
LEARNING-DIFFICULTY-ANALYSIS.
TRAINING-ACQUISITION-ANALYSIS.
RESIDUAL-DEFICIT-ANALYSIS.
RESIDUAL-DIFFICULTY-ANALYSIS.
PHYSICAL-SIMILARITY-ANALYSIS.
FUNCTIONAL-SIMILARITY~-ANALYSIS.
TRAINING-TRANSFER-ANALYSIS.
EVALUATION-SUMMARY.

STOP-RUN.
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IF LAST-KEY = "01" GO TO MENU.
PERFORM RATE-TASKS THRU RATE-TASKS-EXIT.
GO TO MENU.
PHYSICAL-SIMILARITY-ANALYSIS.
MOVE 6 TO X.
MOVE 6 TO 2.
PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
IF LAST-KEY = “01" GO TO MENU.
PERFORM RATE-TASKS THRU RATE-TASKS-EXIT.
GO TO MENU.
FUNCTIONAL-SIMILARITY-ANALYSIS.
MOVE 7 TO X.
MOVE 7 TO 2.
PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
IF LAST-KEY = "01" GO TO MENU.
PERFORM RATE-TASKS THRU RATE-TASKS-EXIT.
GO TO MENU.
TRAINING-TRANSFER-ANALYSIS.
MOVE 8 TO X.
MOVE 8 TO Z.
PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
IF LAST-KEY = “01" GO TO MENU.
PERFORM RATE-TASKS THRU RATE-TASKS-EXIT.
GO TO MENU.
FIND-SCREEN.
IF ANALYSIS-NUMBER > OPTION OR OPTION = PREV-OPTION
CLOSE TEXT-FILE
OPEN INPUT TEXT-FILE
READ TEXT-FILE RECORD AT END GO TO EOF-TEXT.
DISPLAY (1, 1) ERASE.
READ-TEXT.
IF REC-INDICATOR = “ZZ" AND
ANALYSIS-NUMBER = OPTION GO TO DISPLAY-SCREEN.
IF REC-INDICATOR = "ZQ" AND ANALYSIS-NUMBER = OPTION
& PERFORM DISPLAY-INTRO-SCREEN THRU
¥ DISPLAY-INTRO-SCREEN-EXIT
- PERFORM HIT-ANY-KEY
- GO TO READ-TEXT.
D READ TEXT-FILE RECORD AT END GO TO EOF-TEXT.
Fg GO TO READ-TEXT.
3

; DISPLAY-SCREEN,
- IF LAST-KEY = "(01" GO TO DISPLAY-SCREEN-EXIT.
- READ TEXT-FILE RECORD AT END GO TO EOF-TEXT.
- IF REC-INDICATOR = "ZZ%" OR REC-INDICATOR = "“ZQ"
GO TO DISPLAY-SCREEN-EXIT. '
DISPLAY TEXT-RECORD.
y GO TO DISPLAY-SCREEN.
N DISPLAY-SCREEN-EXIT.
A EXIT.
HIT-ANY-KEY,.
DISPLAY (LIN, COL) "Hit any key to continue ".
ACCEPT (LIN, COL) NOTHING WITH AUTO-SKIP.
ACCEPT LAST-KEY FROM ESCAPE KEY.
DISPLAY (1, 1)ERASE.
RATE-TASKS.
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DISPLAY (23 , 1)ERASE.
DISPLAY (LIN, 1) DEVICE-TITLE.
DISPLAY % v,
MOVE DEVICE-ANALYSIS(X) TO RATING.
IF RATING NOT = 999

MOVE RATING TO PREVIOUS-RATING

DISPLAY (LIN, 1) "Previous Rating = ", PREVIOUS-RATING.

DISPLAY (LIN, COL) " Enter Rating = "
ACCEPT (LIN, COL) RATING WITH AUTO-SKIP UPDATE.
ACCEPT LAST-KEY FROM ESCAPE KEY.
IF LAST-KEY = “01l" GO TO RATE-TASKS-EXIT.
IF RATING = PREVIOUS-RATING GO TO RATE-TASKS-EXIT.
MOVE RATING TO DEVICE~-ANALYSIS (X).
REWRITE DEVICE-RECORD INVALID KEY GO TO BAD-KEY.
RATE-TASKS-EXIT.
EXIT.
EVALUATION-SUMMARY.
DISPLAY (1, 1)ERASE.
DISPLAY (1, 31) "Evaluation Summary".
DISPIAY (3, 1)
" Performance Deficit ",
MOVE DEVICE-ANALYSIS(1l) TO PREVIOUS-RATING.
IF PREVIOUS~RATING NOT = 999
DISPLAY (LIN, COL) PREVIOUS-RATING.
DISPLAY (4, 1)
" Learning Difficulty ",
MOVE DEVICE-ANALYSIS(2) TO PREVIOUS-RATING.
IF PREVIOUS-RATING NOT = 999
DISPLAY (LIN, COL) PREVIOUS-RATING.
DISPIAY (5, 1)
" Training Problen
MOVE 999 TO TRAINING-PROBLEM.
IF DEVICE-ANALYSIS(1) NOT = 999 AND
DEVICE-ANALYSIS(2) NOT = 999
COMPUTE TRAINING-PROBLEM ROUNDED =
(DEVICE-ANALYSIS(l1l) * DEVICE-ANALYSIS(2)) / 100
MOVE TRAINING-PROBLEM TO DISPLAY-NUMBER
DISPLAY (LIN, COL) DISPLAY-NUMBER.
DISPLAY (6, 1)
" Quality of Training-Acquisition v,
MOVE 'DEVICE-ANALYSIS(3) TO PREVIOUS-RATING.
IF PREVIOUS~-RATING NOT = 999
DISPLAY (LIN, COL) PREVIOUS-RATING.
DISPLAY (7, 1) _
" Acquisition-Efficiency
MOVE 999 TO ACQUISITION-EFFICIENCY.
IF DEVICE-ANALYSIS(3) NOT = 999
COMPUTE ACQUISITION-EFFICIENCY ROUNDED =
(DEVICE-ANALYSIS(3) / 100)
MOVE ACQUISITION-EFFICIENCY TO SQR-ROOT
PERFORM SQUARE-ROOT
MOVE SQR-ROOT TO ACQUISITION-EFFICIENCY
MOVE ACQUISITION-EFFICIENCY TO DISPLAY-NUMBER
DISPLAY (LIN, COL) DISPLAY-NUMBER.
DISPLAY (8, 10)
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" Acquisition
IF ACQUISITION-EFFICIENCY = 0
MOVE .01 TO ACQUISITION-EFFICIENCY.
MOVE 999 TO TRAINING-ACQUISITION.
IF TRAINING-PROBLEM NOT = 999 AND
ACQUISITION-EFFICIENCY NOT = 999
COMPUTE TRAINING-ACQUISITION ROUNDED =
TRAINING-PROBLEM / ACQUISITION-EFFICIENCY
MOVE TRAINING-ACQUISITION TO DISPLAY-NUMBER
DISPLAY(LIN, COL) DISPLAY-NUMBER.
DISPLAY (9, 1)
" Residual Deficit ",
MOVE DEVICE~-ANALYSIS(4) TO PREVIOUS-RATING.
IF PREVIOUS~RATING NOT = 999
DISPLAY (LIN, COL) PREVIOUS-RATING.
DISPLAY (10, 1)
" Residual Learning Difficulty ",
MOVE DEVICE~ANALYSIS(5) TO PREVIOUS-RATING.
IF PREVIOUS~-RATING NOT = 999
DISPLAY (LIN, COL) PREVIOUS-RATING.
DISPLAY (11, 1)
" Physical Similarity ",
MOVE DEVICE-ANALYSIS(6) TO PREVIOUS-RATING.
IF PREVIOUS-RATING NOT = 999
DISPLAY (LIN, COL) PREVIOUS-RATING.
DISPLAY (12, 1)
" Functional Similarity ",
MOVE DEVICE-ANALYSIS(7; TO PREVIOUS-RATING.
IF PREVIOUS~-RATING NOT = 999
DISPLAY (LIN, COL) PREVIOUS-RATING.
DISPLAY (13, 1)
" Transfer Problem
MOVE 999 TO TRANSFER-PROBLEM.
MOVE O TO ADDITIONAL-DEFICIT.
IF DEVICE-ANALYSIS(6) NOT = 999 AND
DEVICE-ANALYSIS(7) NOT = 999
COMPUTE ADDITIONAL-DEFICIT =
DEVICE~-ANALYSIS(6) - DEVICE-ANALYSIS(7).
IF DEVICE-ANALYSIS(7) > DEVICE~-ANALYSIS(6)
MOVE 0 TO ADDITIONAL-DEFICIT.
IF DEVICE-ANALYSIS(4) NOT = 999 AND
DEVICE-ANALYSIS(5) NOT = 999
COMPUTE TRANSFER-PROBLEM ROUNDED =
( (DEVICE-ANALYSIS(4) * DEVICE-ANALYSIS(5)) / 100)
ADDITIONAL-DEFICIT
MOVE TRANSFER-PROBLEM TO DISPLAY-NUMBER
DISPLAY (LIN, COL) DISPLAY-NUMBER.
DISPLAY (14, 1)
" Quality of Training-Transfer ",
MOVE DEVICE-ANALYSIS(8) TO PREVIOUS-RATING.
IF PREVIOUS-RATING NOT = 999
DISPLAY (LIN, COL) PREVIOUS-RATING.
DISPLAY (15, 1)
" Transfer Efficiency
MOVE 999 TO TRANSFER-EFFICIENCY.
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IF DEVICE-ANALYSIS(8) NOT = 999
COMPUTE TRANSFER-EFFICIENCY ROUNDED =
(DEVICE-ANALYSIS(8) / 100)
MOVE TRANSFER-EFFICIENCY TO SQR-ROOT
PERFORM SQUARE-ROOT
MOVE SQR-ROOT TO TRANSFER-EFFICIENCY
MOVE TRANSFER-EFFICIENCY TO DISPLAY-NUMBER
DISPLAY(LIN, COL) DISPLAY-NUMBER.
DISPLAY (16, 10)
" Transfer ",
IF TRANSFER-EFFICIENCY = O
MOVE .01 TO TRANSFER-EFFICIENCY.
MOVE 999 TO TRAINING-TRANSFER.
IF TRANSFER~-PROBLEM NOT = 999 AND
TRANSFER-EFFICIENCY NOT = 999
COMPUTE TRAINING-TRANSFER ROUNDED =
TRANSFER-PROBLEM / TRANSFER-EFFICIENCY
MOVE TRAINING-TRANSFER TO DISPLAY-NUMBER
DISPLAY (LIN, COL) DISPLAY-NUMBER.
DISPLAY (18, 10)
" d ".
IF TRAINING-ACQUISITION NOT = 999 AND
TRAINING-TRANSFER NOT = 999
COMPUTE DEFT = TRAINING-ACQUISITION +
TRAINING-TRANSFER
MOVE DEFT TO DISPLAY-NUMBER
DISPLAY (LIN, COL) DISPLAY-NUMBER.
DISPLAY (20, 5)ERASE.
PERFORM HIT-ANY-KEY.
GO TO MENU.
STOP~RUN.
DISPLAY (1, 1)ERASE.
CLOSE DEVICE-FILE.
CLOSE TEXT-FILE.
EXIT PROGRAM.
STOPPER.
STOP RUN.
EOF-TEXT.
DISPLAY “EOF ON TEXT FILE".
STOP RUN.
BAD-KEY.
DISPLAY YINVALID KEY ", DEVICE-KEY.
STOP RUN.
TIMER.
PERFORM NO-OP 2000 TIMES.
NO-OP-
EXIT.
DISPLAY-INTRO-SCREEN.
READ TEXT-FILE RECORD AT END GO TO EOF~-TEXT.
IF REC-INDICATOR = %ZZ" OR REC~INDICATOR = “ZQ"
GO TO DISPLAY-INTRO-SCREEN-EXIT.
DISPLAY TEXT-RECORD. '
GO TO DISPLAY-INTRO-SCREEN.
DISPLAY~INTRO-SCREEN-EXIT.
EXIT.
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SQUARE-~ROOT.
COMPUTE SQR1 = SQR-ROOT * 10000.
PERFORM SQR-PROC VARYING J FROM 1 BY 2 UNTIL SQR1l < 0.
COMPUTE SQR-ROOT ROUNDED = (J - 3) / 200.

A SQR-PROC.

SUBTRACT J FROM SQR1.

.l.. l'.‘l*
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IDENTIFICATION DIVISION.
PROGRAM-ID. DEFT2.

AUTHOR. Timothy OConnor.

INSTALLATION. American Institutes for Research.
DATE-WRITTEN. AUG 1984.

ENVIRONMENT DIVISION.

CONFIGURATION SECTION.

SOURCE-COMPUTER.

OBJECT-COMPUTER.

INPUT-OUTPUT SECTION.

FILE-CONTROL.

SELECT DEVICE-FILE ASSIGN TO DISK
ORGANIZATION IS INDEXED
ACCESS MODE IS DYNAMIC
RECORD KEY IS DEVICE~-KEY
FILE STATUS IS DEVICE-STATUS-WORD.

SELECT TITLE-FILE ASSIGN TO DISK
o ORGANIZATION IS INDEXED
ﬁ ACCESS MODE IS DYNAMIC
: RECORD KEY IS TITLE-KEY
FILE STATUS IS TITLE-STATUS-WORD.

* SELECT TEXT-FILE ASSIGN TO DISK
‘ ORGANIZATION IS LINE SEQUENTIAL.

DATA DIVISION.
FILE SECTION.
FD DEVICE-FILE
LABEL RECORD IS STANDARD;
VALUE OF FILE-ID IS “B:DEVICE".
01 DEVICE-RECORD.
05 DEVICE-KEY PIC X(10).
05 DEVICE~ANALYSIS OCCURS 20 TIMES PIC 999.
05 DEVICE-TITLE PIC X(60).

FD TEXT-FILE

LABEL RECORD IS STANDARD;

VALUE OF FILE-ID IS "A:DEFT2.DOC".
01 TEXT-RECORD.

05 REC-INDICATOR PIC XX.
05 FILLER PIC X.
05 ANALYSIS-NUMBER  PIC X.
05 FILLER PIC X(75).

FD TITLE-FILE
LABEL RECORD IS STANDARD;
VALUE OF FILE-ID IS "B:TITLE".
01l TITLE-RECORD.
05 TITLE-KEY.
07 TITLE-TYPE PIC 9.
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07 TITLE-TASK PIC X(9).

07 TITLE-PERIOD PIC X.

07 TITLE-CONTROL PIC X(9).
05 TITLE-DESC PIC X(60).

WORKING~STORAGE SECTION.
01 ANSWER PIC X.
4 01 NOTHING PIC X.
01 TITLE-FLAG PIC S9(4) COMP VALUE 0.
: 01 TASK-NO PIC Z(3)9.9999 DISPLAY.
01 RATING PIC 999.
01 PREVIOUS-RATING PIC 229.
01 TITLE-STATUS-WORD PIC XX.
01 DEVICE-STATUS-WORD PIC XX.
01 EOF-DEVICE PIC 9 VALUE 0.
01 REQ-TASK-NO.
05 REQ-TYPE PIC 9.
05 REQ-TASK  PIC Z(4).
05 FILLER PIC X.
05 REQ-SUBTASK  PIC X(4).
01 READ-TASK-NO.
05 READ-TYPE PIC 9.
05 READ-TASK1 PIC Z(4).
05 FILLER PIC X.
05 READ-SUBTASK PIC X(4).
01 TASK-KEY.
05 TYPE-PART PIC X.
05 TASK-PART PIC X(9).
05 PERIOD-PART PIC X VALUE ".",
05 CONTROL-PART PIC X(9).
01 OPTION PIC 9.
01 PREV-OPTION PIC 9.
01 LAST-KEY PIC XX.
01 X PIC 9(4).
01 Q PIC 9(4).
S 01 2 PIC 9(4).
) 01 K PIC 9(4).
N 01 I PIC 9(4).
01 DISPLAY-NUMBER PIC 2Z,222.99.
01 TRAINING-PROBLEM PIC 9(5)V99.
- 01 ACQUISITION-EFFICIENCY PIC 9(5)V99.
; 01 TRAINING-ACQUISITION PIC 9(5)V99.
y 01 TRANSFER-PROBLEM PIC 9(5)V99.
. 01 TRANSFER-EFFICIENCY PIC 9(5)V99.
¥ 01 ADDITIONAL-DEFICIT PIC §9999.
: 01 TRAINING-TRANSFER PIC 9(5)V99.
3 01 DEFT PIC 9(5)V99.
01 N1 PIC 9(4).
01 N2 PIC 9(4).
01 N3 PIC 9(4).
01 TP-PRODUCT PIC 9(8).
’ 01 RD-PRODUCT PIC 9(8).
. 01 PS-FS PIC 9(8).

: 01 S8QRl1 PIC 89(9) COMP.
2 01 SQR=-ROOT PIC 9(5)V99 COMP.
b-11 DEFT2 PAGE 2
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0oL J 9(9) COMP.

PROCEDURE DIVISION.
BEGIN.
OPEN I-O DEVICE-FILE.
OPEN INPUT TEXT-FILE.
) OPEN INPUT TITLE-FILE.
. DISPLAY (1, 1) ERASE.
- MOVE 2EROS TO TASK-NO.
MOVE TASK-NO TO REQ-TASK-NO.
MOVE 0 TO OPTION.
MENU.
MOVE OPTION TO PREV-OPTION.
MOVE 0 TO OPTION.
MOVE 0 TO EOF-DEVICE.
MOVE "00" TO LAST-KEY
DISPLAY (1, 1)ERASE.
DISPLAY (1, 25)
"

————
AL N

A’fﬂv-’.t
LA N P

DEFT 1l ",
9 DISPLAY (4, 25)
- "(l) Performance Deficit ",
DISPLAY (5, 25)
9 "(2) Learning Difficulty ",

DISPLAY (6, 25)
"(3) Quality of Training=-Acquisition ",
DISPLAY (7, 25)

"(4) Residual Deficit ",
DISPLAY (8, 25)
"(5) Residual learning Difficulty ",
DISPLAY (9, 25)
“(6) Physical Similarity ",
X DISPLAY (10, 25)
2 "(7) Functional Similarity ",
DISPLAY (11, 25)
"(8) Quality of Training-Transfer ",
DISPLAY (12, 25)
"(9) Evaluation Summary ",

DISPLAY (15, 12)"Enter Option Number ".
ACCEPT (LIN, COL) OPTION WITH AUTO-SKIP.
ACCEPT LAST-KEY FROM ESCAPE KEY.
IF LAST~-KEY = "01" GO TO STOP-RUN.
B DISPLAY (1, 1)ERASE.
’ IF OPTION =

1 GO TO PERFORMANCE-DEFICIT-ANALYSIS.

y IF OPTION = 2 GO TO LEARNING~-DIFFICULTY-ANALYSIS.

-, IF OPTION = 3 GO TO TRAINING-ACQUISITION-ANALYSIS.
IF OPTION = 4 GO TO RESIDUAL-DEFICIT-ANALYSIS.
IF OPTION = 5 GO TO RESIDUAL-DIFFICULTY-ANALYSIS.
IF OPTION = 6 GO TO PHYSICAL-SIMILARITY-ANALYSIS.
IF OPTION = 7 GO TO FUNCTIONAL-SIMILARITY-ANALYSIS.
IF OPTION = 8 GO TO TRAINING-TRANSFER-ANALYSIS.
IF OPTION = 9 GO TO EVALUATION~-SUMMARY.
GO TO MENU.

PERFORMANCE-DEFICIT-ANALYSIS.
AOVE 0 TO TYPE~PART.
MOVE 1 TO X.
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MOVE 1 TO Z.
PERFORM FIND-STARTING-TASK.
IF LAST-KEY = "“01" GO TO MENU.
PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
IF LAST-KEY = "01" GO TO MENU.
PERFORM RATE-TASKS THRU RATE-TASKS-EXIT VARYING I
FROM 1 BY 1 UNTIL EOF-DEVICE = 1 OR LAST-KEY = "Q1%,
GO TO MENU.
LEARNING-DIFFICULTY-ANALYSIS.
MOVE 0 TO TYPE-PART.
MOVE 2 TO X.
MOVE 2 TO 2
PERFORM FIND-STARTING-TASK.
IF LAST-KEY = "01" GO TO MENU.
PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
IF LAST-KEY = "01" GO TO MENU.
PERFORM RATE-TASKS THRU RATE-~-TASKS-EXIT VARYING 1

FROM 1 BY 1 UNTIL EOF-DEVICE = 1 OR LAST-KEY = "Ql1",
GO TO MENU.

TRAINING-ACQUISITION~-ANALYSIS.

MOVE 0 TO TYPE-PART.

MOVE 9 TO X.

MOVE 12 TO 2

MOVE "0 0.0000" TO DEVICE-KEY.

MOVE DEVICE-KEY TO REQ-TASK-NO.

MOVE DEVICE-KEY TO TASK-KEY.

START DEVICE-FILE KEY IS EQUAL TO DEVICE-KEY
INVALID KEY GO TO BAD-KEY.

PERFORM RATE-TASKS THRU RATE~TASKS-EXIT.
GO TO MENU.

RESIDUAL-DEFICIT-ANALYSIS.
MOVE 1 TO TYPE-PART.
MOVE 1 TO X.
MOVE 1 TO 2
PERFORM FIND-STARTING-TASK.
IF LAST-KEY = "01" GO TO MENU.
PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
IF LAST-KEY = "“01" GO TO MENU.
PERFORM RATE-TASKS THRU RATE~TASKS-EXIT VARYING I

FROM 1 BY 1 UNTIL EOF-DEVICE = 1 OR LAST-KEY = "01",
GO TO MENU.

RESIDUAL-DIFFICULTY-ANALYSIS.
MOVE 1 TO TYPE~PART.
MOVE 2 TO X.
MOVE 2 TO 2
PERFORM FIND-STARTING~-TASK.
IF LAST-KEY = "01" GO TO MENU.
PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
IF LAST-KEY = "01" GO TO MENU.
PERFORM RATE-TASKS THRU RATE~TASKS-EXIT VARYING I

FROM 1 BY 1 UNTIL EOF-DEVICE = 1 OR LAST-KEY = "01",
GO TO MENU.

PHYSICAL-SIMILARITY-ANALYSIS.
MOVE 1 TO TYPE-PART.
MOVE 3 TO X.

L=13 DEFT2 PAGE 4

e Y T T T Yo "e? 4" 0"
»

'-\'.\- CYALYR ,‘c ‘v ‘.'-




T T AT TTE TR TR T AT F T TR TR TR .

MOVE 3 TO 2
PERFORM FIND-STARTING-TASK.
IF LAST-KEY = "“01" GO TO MENU,
PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
IF LAST-KEY = "01" GO TO MENU,
PERFORM RATE-TASKS THRU RATE~TASKS-EXIT VARYING I
FROM 1 BY 1 UNTIL EOF-DEVICE = 1 OR LAST-KEY = %(Q1%,
GO TO MENU.
FUNCTIONAL~-SIMILARITY-ANALYSIS.
MOVE 1 TO TYPE-PART.
MOVE 4 TO X.
MOVE 4 TO 2
PERFORM FIND-STARTING-TASK.
IF LAST-KEY = "01" GO TO MENU.
PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
IF LAST-KEY = "01" GO TO MENU.
PERFORM RATE-TASKS THRU RATE-TASKS-EXIT VARYING I
FROM 1 BY 1 UNTIL EOF-DEVICE = 1 OR LAST-KEY = “01".
GO TO MENU.
TRAINING-TRANSFER-ANALYSIS.
MOVE 0 TO TYPE-PART.
MOVE 13 TO X.
MOVE 15 TO 2
MOVE "0 0.0000" TO DEVICE-KEY.
MOVE DEVICE-KEY TO REQ-TASK-NO.
MOVE DEVICE-KEY TO TASK-KEY.
START DEVICE-FILE KEY IS EQUAL TO DEVICE-KEY
INVALID KEY GO TO BAD-KEY.
PERFORM RATE-TASKS THRU RATE-TASKS-EXIT.
GO TO MENU.
EVALUATION-SUMMARY.
DISPLAY (1, 1)ERASE.
DISPLAY (2, 5) "Evaluate by (T)ask or (S)ubtask ? ".
MOVE SPACES TO ANSWER.
MOVE “0000" TO REQ-SUBTASK.
ACCEPT (LIN, COL) ANSWER WITH AUTO-SKIP.
IF ANSWER = "S" OR ANSWER = "g" MOVE "9999" TO REQ-SUBTASK.

MOVE 0 TO TRAINING-PROBLEM.
MOVE 0 TO TRAINING-ACQUISITION.
MOVE 0 TO TRANSFER-PROBLEM.
MOVE 0 TO ADDITIONAL-DEFICIT.
MOVE 0 TO TRAINING-TRANSFER.
MOVE 0 TO DEFT.

MOVE 0 TO N1.

MOVE 0 TO N2.

MOVE 0 TO N3.

MOVE 0 TO TP-PRODUCT.

MOVE 0 TO RD-PRODUCT.

MOVE 0 TO PS~FS.

MOVE "0 0.0000" TO DEVICE-KEY.

READ DEVICE-FILE RECORD INVALID KEY GO TO BAD-KEY.

MOVE 999 TO ACQUISITION-EFFICIENCY.

IF DEVICE-ANALYSIS(9) NOT = 999 AND
DEVICE~ANALYSIS(10) NOT = 999 AND
DEVICE-ANALYSIS (11) NOT = 999 AND
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DEVICE-ANALYSIS (12) NOT = 999
COMPUTE ACQUISITION-EFFICIENCY ROUNDED =
( (DEVICE-ANALYSIS(9) + DEVICE-ANALYSIS(10) +
DEVICE-ANALYSIS(11) + DEVICE-ANALYSIS(12)) / 400) .
MOVE 999 TO TRANSFER-EFFICIENCY.
IF DEVICE-ANALYSIS(13) NOT = 999 AND
DEVICE-ANALYSIS(14) NOT = 999 AND
DEVICE-ANALYSIS (15) NOT = 999
COMPUTE TRANSFER-EFFICIENCY ROUNDED =
( (DEVICE-ANALYSIS(13) + DEVICE-ANALYSIS(14) +
DEVICE-ANALYSIS(15)) / 300) .
PERFORM SUM-TASK THRU SUM-TASK-EXIT VARYING I FROM 1 BY 1
UNTIL EOF-DEVICE = 1].
DISPLAY (1, 1)ERASE.
DISPLAY (1, 31) "Evaluation Summary".
DISPLAY (3, 1)
" Training Problem ",
IF N1 NOT = 0
COMPUTE TRAINING-PROBLEM ROUNDED = TP-PRODUCT / (N1 * 100)
MOVE TRAINING-PROBLEM TO DISPLAY-NUMBER
DISPLAY (LIN, COL) DISPLAY-NUMBER.
DISPLAY (5, 1)
" Acquisition-Efficiency ",
IF ACQUISITION-EFFICIENCY NOT = 999
MOVE ACQUISITION-EFFICIENCY TO SQR~-ROOT
PERFORM SQUARE-ROOT
MOVE SQR~ROOT TO ACQUISITION-EFFICIENCY
MOVE ACQUISITION-EFFICIENCY TO DISPLAY-NUMBER
DISPLAY(LIN, COL) DISPLAY-NUMBER.
DISPLAY (7, 10)
" Acquisition ",
IF ACQUISITION-EFFICIENCY = 0
MOVE .01 TO ACQUISITION-EFFICIENCY,
IF ACQUISITION-EFFICIENCY NOT = 999
COMPUTE TRAINING-ACQUISITION ROUNDED =
TRAINING-PROBLEM / ACQUISITION-EFFICIENCY
MOVE TRAINING-ACQUISITION TO DISPLAY-NUMBER
DISPLAY(LIN, COL) DISPLAY-NUMBER.
DISPLAY (9, 1)
" Transfer Problem ",
IF N3 NOT = 0
COMPUTE ADDITIONAL-DEFICIT ROUNDED =
PS-FS / N3.
IF N2 NOT = 0
COMPUTE TRANSFER-PROBLEM ROUNDED =
(RD-PRODUCT / N2) + ADDITIONAL~DEFICIT
MOVE TRANSFER-PROBLEM TO DISPLAY-NUMBER
DISPLAY (LIN, COL) DISPLAY-NUMBER.
DISPLAY (11, 1)
" Transfer Efficiency ",
IF TRANSFER-EFFICIENCY NOT = 999
MOVE TRANSFER-EFFICIENCY TO SQR-ROOT
PERFORM SQUARE-ROOT
MOVE SQR-ROOT TO TRANSFER-EFFICIENCY
MOVE TRANSFER-EFFICIENCY TO DISPLAY-NUMBER
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DISPLAY(LIN, COL) DISPLAY-NUMBER.
DISPLAY (13, 10)
" Transfer
IF TRANSFER-EFFICIENCY = 0
MOVE .01 TO TRANSFER-EFFICIENCY.
IF TRANSFER-EFFICIENCY NOT = 999
COMPUTE TRAINING-TRANSFER ROUNDED =
TRANSFER-PROBLEM / TRANSFER-EFFICIENCY
MOVE TRAINING-TRANSFER TO DISPLAY-NUMBER
DISPLAY(LIN, COL) DISPLAY-NUMBER.
DISPIAY (16, 10)
" d
COMPUTE DEFT = TRAINING-ACQUISITION +
TRAINING-TRANSFER.
MOVE DEFT TO DISPLAY-NUMBER.
DISPLAY (LIN, COL) DISPLAY-NUMBER.
DISPLAY (20, 5)ERASE.
PERFORM HIT-ANY-KEY.
GO TO MENU.
EVALUATION-SUMMARY-EXIT.
EXIT.
FIND=-SCREEN.
IF ANALYSIS—-NUMBER > OPTION OR OPTION = PREV~-OPTION
CLOSE TEXT-FILE
OPEN INPUT TEXT-FILE
MOVE 0 TO PREV-OPTION
READ TEXT-FILE RECORD AT END GO TO EOF-TEXT.
DISPLAY (1, 1) ERASE.
READ-TEXT.
IF REC-INDICATOR = "“ZZ"“ AND
ANALYSIS-NUMBER = OPTION GO TO DISPLAY-SCREEN.
IF REC-INDICATOR = "ZQ" AND ANALYSIS-NUMBER = OPTION
PERFORM DISPLAY-INTRO-SCREEN THRU
DISPLAY-INTRO-SCREEN-EXIT
PERFORM HIT-ANY-KEY
GO TO DISPLAY~-SCREEN.
READ TEXT-FILE RECORD AT END GO TO EOF-TEXT.
GO TO READ-TEXT.
DISPLAY-SCREEN.
IF LAST-KEY = "01" GO TO DISPLAY-SCREEN-EXIT.
READ TEXT-FILE RECORD AT END GO TO EOF-TEXT.
IF REC=-INDICATOR = "“ZZ%" OR REC-INDICATOR = "“ZQ"
GO TO DISPLAY-SCREEN-EXIT.
DISPLAY TEXT-RECORD.
GO TO DISPLAY-SCREEN.
DISPLAY~SCREEN-EXIT.
EXIT.
HIT-ANY-KEY.
DISPLAY (LIN, COL) "Hit any key to continue ".
ACCEPT (LIN, COL) NOTHING WITH AUTO-SKIP.
ACCEPT LAST-KEY FROM ESCAPE KEY.
DISPLAY (1, 1)ERASE.
FIND=-STARTING-TASK.
DISPLAY (5, 1)ERASE.
MOVE ZEROS TO TASK-NO.
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DISPLAY (22, 5)
A "Hit 'Fl' to List Training Device Tasks & Subtasks".
» DISPLAY (23, 5)
| "Hit 'F2' to List Operational Equipment Tasks & Subtasks".
. DISPLAY (24, 5)
. "Hit *‘F3*' to List Training Device Controls & Displays".
DISPLAY (25, 5)
g "Hit 'F4' to List Operational Equipment ",
o8 "Controls & Displays".
IF OPTION < 4
MOVE 0 TO TYPE-PART
DISPLAY (S5, 1)
"Enter Starting Training Device Task.Subtask number "
ELSE IF OPTION < 9
’ MOVE 1 TO TYPE-PART
A DISPLAY (5, 1)
- "Enter Starting Operational Equipment Task.Subtask ",
"number ".
ACCEPT (LIN, COL) TASK-NO WITH AUTO-SKIP PROMPT.
ACCEPT LAST-KEY FROM ESCAPE KEY.
MOVE TASK-NO TO TASK-PART.
IF LAST-KEY = "Q2" OR LAST-KEY = "Q03" OR
LAST-KEY = "04" OR LAST-KEY = "(Q5"
-~ PERFORM DISPLAY-TASKS THRU DISPLAY-TASKS-END
. GO TO FIND-STARTING-TASK.
- IF LAST-KEY NOT = "“Q1"
- MOVE TASK=-NO TO TASK-PART
. MOVE TASK-KEY TO REQ-TASK-NO
z MOVE TASK-KEY TO DEVICE-KEY
. START DEVICE-FILE KEY IS EQUAL TO DEVICE-KEY
- INVALID KEY
. DISPLAY (LIN, 1) ERASE
: DISPLAY (LIN, 1)
’ “TASK.SUBTASK NOT FOUND IN DATA BASE "
-. PERFORM TIMER
o GO TO FIND-STARTING-TASK.
. DISPLAY (1, 1)ERASE.
2 READ-TASK.
. MOVE 0 TO EOF-DEVICE.
READ DEVICE-FILE NEXT RECORD AT END MOVE 1 TO EOF-DEVICE
GO TO READ-TASK-EXIT.
MOVE DEVICE~-KEY TO READ-TASK-NO.
MOVE DEVICE-KEY TO TASK-KEY.
X IF TASK=PART = % 0.0000" AND OPTION NOT = 3 AND
- OPTION NOT = 8 GO TO READ-TASK.
IF REQ-SUBTASK = "0000" AND READ-SUBTASK NOT = *Q000"
n GO TO READ-TASK.
o IF REQ-SUBTASK NOT = "0000" AND READ-SUBTASK = "0000"
- GO TO READ-TASK.
- IF REQ-TYPE NOT = READ-TYPE GO TO READ-TASK.
IF OPTION = 2 AND
-~ DEVICE-ANALYSIS(l) = 0 GO TO READ-TASK.
" IF (OPTION = 5 OR OPTION = 6 OR OPTION = 7) AND
DEVICE-ANALYSIS(l) < 3 GO TO READ-TASK.
READ-TASK-EXIT.
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EXIT.
RATE-TASKS.
PERFORM READ-TASK THRU READ-TASK-EXIT.
IF EOF-DEVICE = )1 GO TO RATE-TASKS-EXIT.
PERFORM RATE-EACH-TASK THRU RATE-EACH-TASK-EXIT
VARYING K FROM X BY 1 UNTIL K > Z OR LAST-KEY = "“0Q1".
IF LAST-KEY = “01" GO TO RATE-TASKS-EXIT.
RATE-TASKS-EXIT.
EXIT.
RATE-EACH-TASK.
IF X NOT = 2
DISPLAY (1, 1) ERASE
PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
IF LAST-KEY = "“"01" GO TO RATE-EACH-TASK-EXIT.
DISPLAY (23 , 1)ERASE.
DISPLAY (LIN, 1) "Task.Subtask = ", TASK-PART, " ",
DEVICE-TITLE
MOVE DEVICE~ANALYSIS(K) TO RATING.
IF RATING NOT = 999
MOVE RATING TO PREVIOUS-RATING
DISPLAY (LIN, 1) "Previous Rating = ", PREVIOUS-RATING.
DISPLAY (LIN, COL) * Enter Rating = @
ACCEPT (LIN, COL) RATING WITH AUTO-SKIP UPDATE.
ACCEPT LAST-KEY FROM ESCAPE KEY.
IF LAST-KEY = "01l" GO TO RATE-EACH-TASK-EXIT.
IF RATING = PREVIOUS-RATING GO TO RATE-EACH-TASK-EXIT.
MOVE RATING TO DEVICE-ANALYSIS(K).
REWRITE DEVICE-RECORD INVALID KEY GO TO BAD-KEY.
RATE-EACH-~-TASK-EXIT.
EXIT.
SUM-TASK.
MOVE 0 TO EOF-DEVICE.
READ DEVICE-FILE NEXT RECORD AT END MOVE 1 TO EOF-DEVICE
GO TO SUM-TASK-EXIT.
MOVE DEVICE-KEY TO READ-TASK-NO.
MOVE DEVICE-KEY TO TASK-KEY.
IF REQ-SUBTASK = "“0000" AND READ-SUBTASK NOT = "0Q000"
GO TO SUM-TASK.
IF REQ-SUBTASK NOT = "0000" AND READ-SUBTASK = "0000"
GO TO SUM-TASK.
IF TYPE-PART = 1 GO TO SUM-ACTUAL.
SUM-TRAINING-DEVICE.
IF DEVICE-ANALYSIS(1l) = O ADD 1 TO N1
GO TO SUM-ACTUAL.
IF DEVICE-ANALYSIS(2) NOT = 999
ADD 1 TO N1
COMPUTE TP-PRODUCT ROUNDED = TP-~-PRODUCT +
(DEVICE~ANALYSIS (1) * DEVICE-ANALYSIS(2)).
GO TO SUM-TASK-EXIT.
SUM-ACTUAL.
IF DEVICE-ANALYSIS(l) < 3 ADD 1 TO N2
GO TO SUM-TASK-EXIT.
IF DEVICE-ANALYSIS(2) NOT = 999
ADD 1 TO N2
COMPUTE RD=-PRODUCT ROUNDED = RD-PRODUCT +
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(1 * DEVICE-ANALYSIS(2))
IF DEVICE-ANALYSIS(3) NOT = 999 AND
DEVICE-ANALYSIS (4) NOT = 999
ADD 1 TO N3
IF DEVICE-ANALYSIS(3) > DEVICE-ANALYSIS (4)
COMPUTE PS-FS = PS-FS +
(DEVICE-ANALYSIS(3) - DEVICE-ANALYSIS(4)).
SUM~TASK-EXIT.
EXIT.
STOP-RUN.
DISPLAY (1, 1)ERASE.
CLOSE DEVICE-FILE.
CLOSE TITLE-FILE.
CLOSE TEXT-FILE.
EXIT PROGRAM.
STOPPER.
STOP RUN.
EOF-TEXT.
DISPLAY "EOF ON TEXT FILE".
STOP RUN.
BAD-KEY.
DISPLAY "INVALID KEY ", DEVICE-KEY.
STOP RUN.
TIMER.
PERFORM NO-OP 2000 TIMES.
NO-OP.
EXIT.
DISPLAY-INTRO-SCREEN.
READ TEXT-FILE RECORD AT END GO TO EOF-TEXT.
IF REC-INDICATOR = "ZZ" OR REC-INDICATOR = "ZQ"
GO TO DISPLAY-INTRO-SCREEN-EXIT.
DISPLAY TEXT-RECORD.
GO TO DISPLAY-INTRO-SCREEN.
DISPLAY-INTRO-SCREEN-EXIT.
EXIT.
DISPLAY-TASKS.
MOVE 0 TO TYPE-PART.
IF LAST-KEY = "03" OR LAST-KEY = "Q5"
MOVE 1 TO TYPE-PART.
IF LAST-KEY = "04" OR LAST-KEY = "O5"
MOVE 1 TO TITLE-FLAG.
MOVE 0 TO Q.
MOVE TASK~-KEY TO DEVICE-KEY.
MOVE DEVICE-KEY TO REQ-TASK-NO.
READ DEVICE-FILE RECORD INVALID KEY
GO TO DISPLAY~-TASKS-END.
IF LAST-KEY = "01" GO TO DISPLAY-TASKS-END.
DISPLAY-TASKS~-LOOP.
MOVE 0 TO I.
DISPLAY (5, 1)ERASE.
DISPLAY (LIN, COL)" ",
GO TO DISPLAY-20-DEVICES.
DISPLAY~20-DEVICES.
MOVE DEVICE-KEY TO READ-TASK-NO.
MOVE DEVICE-KEY TO TASK-KEY.
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IF READ-TYPE NOT = REQ-TYPE MOVE 1 TO Q.
ADD 1 TO I.
IFI >16 ORQ =1
DISPLAY (25, 7)"Hit any key to continue"
ACCEPT(LIN, COL)NOTHING WITH AUTO-SKIP
ACCEPT LAST-KEY FROM ESCAPE KEY
DISPLAY (6, 1)ERASE
MOVE 1 TO I
IF Q = 1 GO TO DISPLAY-TASKS-END.
IF LAST-KEY = "01" GO TO DISPLAY-TASKS-END.
IF READ-SUBTASK NOT = "Q000"
DISPLAY (LIN, COL) ® %,
DISPLAY TASK-PART, " Y, DEVICE-TITLE.
IF TITLE-FLAG = 1
PERFORM DISPLAY-CONTROLS THRU DISPLAY-CONTROLS-END.
READ DEVICE-FILE NEXT RECORD AT END MOVE 1 TO Q.
GO TO DISPLAY-20-DEVICES.

DISPLAY-TASKS-END.

MOVE 0 TO TITLE-FLAG.
DISPLAY (6, 1)ERASE.

DISPLAY-CONTROLS.

MOVE DEVICE~-KEY TO TASK-KEY.
MOVE SPACES TO CONTROL-~-PART.
MOVE TASK-KEY TO TITLE-KEY.
START TITLE-FILE KEY IS NOT LESS THAN TITLE-KEY
INVALID KEY GO TO DISPLAY-CONTROLS-END.
READ TITLE-FILE NEXT RECORD AT END
GO TO DISPLAY-CONTROLS-END.

DISPLAY~-20-CONTROLS.

IF TITLE-TASK NOT = TASK~-PART OR TITLE-TYPE NOT = TYPE-PART
GO TO DISPLAY-CONTROLS-END.
ADD 1 TO I.
IF I > 16
DISPLAY (25, 7)"Hit any key to continue"
ACCEPT (LIN, COL)NOTHING WITH AUTO-SKIP
ACCEPT LAST-KEY FROM ESCAPE KEY
DISPLAY (6, 1)ERASE
DISPLAY TASK-PART, " ", DEVICE-TITLE
MOVE 1 TO I.
IF LAST-KEY = "01" GO TO DISPLAY-CONTROLS-END.
DISPLAY " ", TITLE-CONTROL,
» w_ PITLE-DESC.
READ TITLE-FILE NEXT RECORD AT END
GO TO DISPLAY-CONTROLS-END.
GO TO DISPLAY-20-CONTROLS.

DISPLAY-CONTROLS-END.

EXIT.

SQUARE~-ROOT.

COMPUTE SQR1 = SQR-ROOT * 10000.
PERFORM SQR-PROC VARYING J FROM 1 BY 2 UNTIL SQR1l < 0.
COMPUTE SQR-ROOT ROUNDED = (J - 3) / 200.

SQR-PROC.

SUBTRACT J FROM SQR1l.
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IDENTIFICATION DIVISION.
PROGRAM-ID. DEFT3.
K err——————————— e o e e e e e

* THIS IS THE DEFT III ANALYSIS PROGRAM

AUTHOR. Timothy OConnor.

INSTALLATION. American Institutes for Research.
DATE-WRITTEN. AUG 1984.

ENVIRONMENT DIVISION.

CONFIGURATION SECTION.

SOURCE~-COMPUTER.

OBJECT-COMPUTER.

INPUT-OUTPUT SECTION.

FILE-CONTROL.

SELECT DEVICE-FILE ASSIGN TO DISK
ORGANIZATION IS INDEXED

- ACCESS MODE IS DYNAMIC

» RECORD KEY IS DEVICE-KEY

- FILE STATUS IS DEVICE-STATUS-WORD.

ORGANIZATION IS INDEXED

ACCESS MODE IS DYNAMIC

RECORD KEY IS TITLE-KEY

FILE STATUS IS TITLE-STATUS-WORD.

; SELECT TITLE-FILE ASSIGN TO DISK

ORGANIZATION IS INDEXED
ACCESS MODE IS DYNAMIC
RECORD KEY IS CONTROL~KEY
FILE STATUS IS CTL-STATUS-WORD. r

3
'ﬁ' SELECT CONTROL-FILE ASSIGN TO DISK
-

SELECT TEXT-FILE ASSIGN TO DISK
ORGANIZATION IS LINE SEQUENTIAL.

DATA DIVISION.
FILE SECTION.
- FD DEVICE-FILE
- LABEL RECORD IS STANDARD;
3 VALUE OF FILE-ID IS “B:DEVICE".
01 DEVICE-RECORD.
. 05 DEVICE-KEY PIC X(10).
. 05 DEVICE~-ANALYSIS OCCURS 20 TIMES PIC 999.
05 DEVICE-TITLE PIC X(60).

FD TITLE-FILE
LABEL RECORD IS STANDARD:
VALUE OF FILE~-ID IS "“B:TITLE".
01 TITLE-RECORD.
05 TITLE-KEY.
07 TITLE-TYPE PIC 9.
07 TITLE-TASK PIC X(9).
07 TITLE-PERIOD PIC X.
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07 TITLE-CONTROL PIC X(9).
05 TITLE-DESC PIC X(60).

FD CONTROL-FILE
LABEL RECORD IS STANDARD;
VALUE OF FILE-ID IS "“B:CONTROL".
01 CONTROL-RECORD.
05 CONTROL-KEY.

07 CTL-TYPE PIC 9.
07 CTL-TASK PIC X(4).
07 FILLER PIC X.
07 CTL-SUBTASK PIC X(4).
07 FILLER PIC X.
07 CTL-NO PIC X(9).

05 CONTROL~-ANALYSIS OCCURS 2 TIMES PIC 999.
05 CORR-CTL-KEY PIC X(20).

. FD TEXT-FILE

X LABEL RECORD IS STANDARD:;

- VALUE OF FILE~ID IS “A:DEFT3.DOC".
3 01 TEXT-RECORD.

05 REC-INDICATOR PIC XX.
5 05 FILLER PIC X.
2 05 ANALYSIS-NUMBER  PIC X.
1 05 FILLER PIC X(75).

WORKING-STORAGE SECTION.
3 77 NOTHING PIC X.
2 77 TASK-NO PIC Z(3)9.9999 DISPLAY.
- 77 RATING PIC 999.
77 PREVIOUS-RATING PIC Z29.
77 CTL-STATUS-WORD  PIC XX.
] 77 DEVICE-STATUS-WORD PIC XX.
- 77 TITLE-STATUS-WORD PIC XX.
- 77 EOF-CONTROL PIC 9 VALUE 0.
- 77 EOF-DEVICE PIC 9 VALUE 0.
77 PREV-OPTION PIC 9 COMP.
77 OPTION PIC 9 COMP.
77 LAST-KEY PIC XX.
77 X PIC 9(4) COMP.
77 Q PIC 9(4) COMP.
77 2 PIC 9(4) COMP.
; 77 K  PIC 9(4) COMP.
2 77 I PIC 9(4) COMP.
77 DISPLAY-NUMBER PIC 2Z,222.99.
77 TRAINING-PROBLEM PIC 9(5)V99 COMP.
77 ACQUISITION-EFFICIENCY PIC 9(5)V99 COMP.
77 TRAINING-ACQUISITION PIC 9(5)V99 COMP.
77 TRANSFER-PROBLEM PIC 9(5)V99 COMP.
77 TRANSFER-EFFICIENCY PIC 9(5)V99 COMP.
77 ADDITIONAL-DEFICIT PIC S9999 COMP.
77 TRAINING-TRANSFER PIC 9(5)V99 COMP.
DEFT PIC 9(5)V99.
77 N1 PIC 9(4) COMP.

P A
~
~
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N2 PIC 9(4) COMP.

N3 PIC 9(4) COMP.

N4 PIC 9(4) COMP.

N5 PIC 9(4) COMP.
TP-PRODUCT PIC 9(8) COMP.
AE-PRODUCT PIC 9(8)V99 COMP.
RD-PRODUCT PIC 9(8) COMP.
TE-PRODUCT PIC 9(8)V99 COMP.
PS-FS PIC 9(8) COMP.
DIFFICULTY PIC 9(4) COMP.
ANSWER PIC X.

TITLE-FLAG PIC S9(4) COMP VALUE O.
REQ-TASK-NO.

05 REQ-TYPE PIC 9.

05 REQ-TASK PIC Z(4).

05 FILLER PIC X.

05 REQ-SUBTASK PIC X(4).
READ-TASK-NO.

05 READ-TYPE PIC 9.

05 READ-TASK1 PIC Z(4).

05 FILLER PIC X.

05 READ-SUBTASK PIC X(4).
TASK-KEY.

05 TYPE-PART PIC X.

05 TASK-PART PIC X(9).

05 PERIOD-PART PIC X VALUE ".%,
05 CONTROL~PART PIC X(9).
REQ-CTL-KEY.

05 REQ~CTL-TYPE PIC 9.

05 REQ~CTL~TASK PIC X(4).

05 FILLER PIC X.

05 REQ~CTL-SUBTASK PIC X(4).

05 FILLER PIC X.

05 REQ~CTL-NO PIC X(9).

SQR1 PIC S9(9) COMP.
SQR-ROOT PIC 9(5)V99 COMP.
J PIC 9(9) COMP.

PROCEDURE DIVISION.
BEGIN.

OPEN I-0 DEVICE-FILE.

OPEN I-O TITLE-FILE.

OPEN I-O CONTROL-FILE.

OPEN INPUT TEXT-FILE.
DISPLAY (1, 1) ERASE.

MOVE ZEROS TO TASK-NO.

MOVE TASK-NO TO REQ-TASK-NO.
MOVE 0 TO OPTION.

MENU.

MOVE OPTION TO PREV-OPTION.
MOVE 0 TO OPTION.

MOVE 0 TO EOF-DEVICE

MOVE "00" TO LAST-KEY
DISPLAY (1, 1)ERASE.
DISPLAY (1, 25)
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¥ " DEFT III ",
. DISPLAY (4, 25)

“(1l) Performance Deficit ",
DISPLAY (5, 25)
"(2) Learning Difficulty LU
DISPLAY (6, 25)
A "(3) Quality of Training-Acquisition ",
DISPLAY (7, 25)
"(4) Residual Deficit ",
DISPLAY (8, 25)
"(5) Residual Learning Difficulty ",

DISPLAY (9, 25)
"(6) Physical Similarity ",
DISPLAY (10, 25)

%(7) Functional Similarity ",
DISPLAY (11, 25)
v "(8) Quality of Training-Transfer ",
A DISPLAY (12, 25)
: "(9) Evaluation Summary ",

DISPLAY (16, 12)"Enter Option Number ",
ACCEPT (LIN, COL) OPTION WITH AUTO-SKIP.
ACCEPT LAST-KEY FROM ESCAPE KEY.

IF LAST-KEY = "01" GO TO STOP-RUN.,
DISPLAY (1, 1)ERASE.

. IF OPTION = 1 GO TO PERFORMANCE-DEFICIT-ANALYSIS.

y IF OPTION = 2 GO TO LEARNING~-DIFFICULTY-ANALYSIS.

. IF OPTION = 3 GO TO TRAINING-ACQUISITION-ANALYSIS.
IF OPTION = 4 GO TO RESIDUAL-DEFICIT-ANALYSIS.

- IF OPTION = 5 GO TO RESIDUAL-DIFFICULTY-ANALYSIS.

> IF OPTION = 6 GO TO PHYSICAL-SIMILARITY-ANALYSIS.

p IF OPTION = 7 GO TO FUNCTIONAL-SIMILARITY-ANALYSIS.

‘ IF OPTION = 8 GO TO TRAINING-TRANSFER-ANALYSIS.

: IF OPTION = 9 GO TO EVALUATION-SUMMARY.
GO TO MENU.

o PERFORMANCE-DEFICIT-ANALYSIS.
: MOVE 0 TO TYPE-PART.
; MOVE 3 TO X.
- MOVE 3 TO Z.
. PERFORM FIND-STARTING-TASK.
3 IF LAST-KEY = "01" GO TO MENU.
PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
IF LAST-KEY = "01" GO TO MENU.
2 PERFORM RATE-TASKS THRU RATE-TASKS-EXIT VARYING I
- FROM 1 BY 1 UNTIL EOF-DEVICE = 1 OR LAST-KEY = "01".
g GO TO MENU. .
; LEARNING-DIFFICULTY-ANALYSIS.
: MOVE 0 TO TYPE-PART.
N MOVE 4 TO X.
MOVE 9 TO 2
N PERFORM FIND-STARTING-TASK.
- IF LAST-KEY = "01" GO TO MENU.
: PERFORM RATE-TASKS THRU RATE-TASKS-EXIT VARYING I
FROM 1 BY 1 UNTIL EOF-DEVICE = 1 OR LAST-KEY = "01",
GO TO MENU.
TRAINING-ACQUISITION-ANALYSIS.
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MOVE 0 TO TYPE-PART.

MOVE 10 TO X.

MOVE 20 TO 2

PERFORM FIND-STARTING-TASK.

IF LAST-KEY = "0l1" GO TO MENU.

PERFORM RATE-TASKS THRU RATE-TASKS-EXIT VARYING I

FROM 1 BY 1 UNTIL EOF-DEVICE = 1 OR LAST-KEY = "01",
GO TO MENU.
RESIDUAL-DEFICIT-ANALYSIS.
MOVE 1 TO TYPE-PART.
MOVE 6 TO X.
MOVE 6 TO 2
- PERFORM FIND-STARTING-TASK.
o IF LAST-KEY = "01" GO TO MENU.
!l PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
' IF LAST-KEY = "01" GO TO MENU.
s PERFORM RATE-TASKS THRU RATE-TASKS-EXIT VARYING I
FROM 1 BY 1 UNTIL EOF-DEVICE = 1 OR LAST-KEY = "01".
N GO TO MENU.
: RESIDUAL-DIFFICULTY~-ANALYSIS.
MOVE 1 TO TYPE-PART.
MOVE 7 TO X.
MOVE 12 TO 2
PERFORM FIND-STARTING-TASK.
IF LAST-KEY = "01" GO TO MENU.
PERFORM RATE-TASKS THRU RATE-TASKS-EXIT VARYING I

FROM 1 BY 1 UNTIL EOF-DEVICE = 1 OR LAST-KEY = "01".
GO TO MENU.

PHYSICAL-SIMILARITY-ANALYSIS.
MOVE 1 TO TYPE-PART.
MOVE 1 TO X.
MOVE 1 TO 2
PERFORM FIND-STARTING-TASK.
o IF LAST-KEY = "01" GO TO MENU.
-, PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
N IF LAST-KEY = "01" GO TO MENU.
- PERFORM RATE-CONTROLS THRU RATE-CONTROLS-EXIT VARYING I

FROM 1 BY 1 UNTIL EOF-DEVICE = 1 OR LAST-KEY = "Q1".
GO TO MENU.

FUNCTIONAL-SIMILARITY-ANALYSIS.
MOVE 1 TO TYPE-PART.
MOVE 2 TO X.
MOVE 2 TO 2
PERFORM FIND-STARTING-TASK.
IF LAST-KEY = "01" GO TO MENU.
v PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.

} IF LAST-KEY = "0l1" GO TO MENU.

- PERFORM RATE-CONTROLS THRU RATE-CONTROLS-EXIT VARYING I
' FROM 1 BY 1 UNTIL EOF-DEVICE = 1 OR LAST-KEY = "01".
g GO TO MENU.

TRAINING-TRANSFER-ANALYSIS.

Q MOVE 1 TO TYPE-PART.

N MOVE 13 TO X.

X MOVE 20 TO 2

- PERFORM FIND-STARTING-TASK.
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IF LAST-KEY = "01" GO TO MENU.
PERFORM RATE~TASKS THRU RATE-TASKS-EXIT VARYING I
FROM 1 BY 1 UNTIL EOF-DEVICE = 1 OR LAST-KEY = %"Q1",

GO TO MENU.

EVALUATION-SUMMARY.
DISPLAY (1, 1)ERASE.
DISPLAY (2, 5) “Evaluate by (T)ask or (S)ubtask ? ".
MOVE SPACES TO ANSWER.

. MOVE "0000" TO REQ-SUBTASK.

‘ ACCEPT (LIN, COL) ANSWER WITH AUTO-SKIP.

IF ANSWER = “S" OR ANSWER = "g" MOVE "9999" TO REQ-SUBTASK.

felPlT

kb

2 MOVE 0 TO TRAINING-PROBLEM.
- MOVE 0 TO TRAINING-ACQUISITION.
s MOVE 0 TO TRANSFER-PROBLEM.,

- MOVE 0 TO ADDITIONAL-DEFICIT.
' MOVE 0 TO TRAINING-TRANSFER.
MOVE 0 TO DEFT.

- MOVE 0 TO N1.

= MOVE 0 TO N2.

< MOVE 0 TO N3.

o MOVE O TO N4.

< MOVE 0 TO N5,

X MOVE 0 TO TP-PRODUCT.
- MOVE 0 TO AE-PRODUCT.
- MOVE 0 TO RD-PRODUCT.
- MOVE 0 TO TE-PRODUCT.
N MOVE 0 TO PS-FS.

MOVE %0 0.0000" TO DEVICE-KEY.
READ DEVICE-FILE RECORD INVALID KEY GO TO BAD-KEY.
PERFORM SUM-TASK THRU SUM-TASK-EXIT VARYING I FROM 1 BY 1
UNTIL EOF-DEVICE = 1.
DISPLAY (1, 1)ERASE.
DISPLAY (1, 31) "Evaluation Summary".
DISPLAY (3, 1)
" Training Problem ",
IF N1 NOT = 0
COMPUTE TRAINING-PROBLEM ROUNDED = TP-PRODUCT / N1
MOVE TRAINING-PROBLEM TO DISPLAY-NUMBER
- DISPLAY (LIN, COL) DISPLAY-NUMBER.
- DISPLAY (5, 1)
: " Acquisition-Efficiency ",
- - MOVE 999 TO ACQUISITION-EFFICIENCY.
IF N2 NOT = O
COMPUTE ACQUISITION-EFFICIENCY ROUNDED =
- AE-PRODUCT / (N2 * 100) :
y MOVE ACQUISITION=-EFFICIENCY TO SQR-ROOT
7 PERFORM SQUARE-ROOT
- MOVE SQR-ROOT TO ACQUISITION~-EFFICIENCY
- MOVE ACQUISITION-EFFICIENCY TO DISPLAY-NUMBER
DISPLAY (LIN, COL) DISPLAY-NUMBER.
DISPLAY (7, 10)
" Acquisition ",
IF ACQUISITION-EFFICIENCY = 0
ot MOVE .01 TO ACQUISITION-EFFICIENCY.
y IF ACQUISITION-EFFICIENCY NOT = 999
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COMPUTE TRAINING-ACQUISITION ROUNDED =
TRAINING-PROBLEM / ACQUISITION-EFFICIENCY
MOVE TRAINING-ACQUISITION TO DISPLAY-NUMBER
DISPLAY(LIN, COL) DISPLAY-NUMBER.
DISPLAY (9, 1)
"

Transfer Problem ",
IF NS5 NOT = 0 AND PS-FS NOT = 0
COMPUTE ADDITIONAL-DEFICIT ROUNDED = PS~-FS / NS.
IF N3 NOT = 0
COMPUTE TRANSFER-PROBLEM ROUNDED =
(RD-PRODUCT / N3) + ADDITIONAL-DEFICIT
MOVE TRANSFER-PROBLEM TO DISPLAY-NUMBER
DISPLAY (LIN, COL) DISPLAY-NUMBER.
DISPLAY (11, 1)
" Transfer Efficiency ",
MOVE 999 TO TRANSFER~-EFFICIENCY.
IF N4 NOT = 0O
COMPUTE TRANSFER-~EFFICIENCY ROUNDED =
TE-PRODUCT / (N4 * 100)
MOVE TRANSFER~EFFICIENCY TO SQR-ROOT
PERFORM SQUARE-ROOT
MOVE SQR-ROOT TO TRANSFER~-EFFICIENCY
MOVE TRANSFER-EFFICIENCY TO DISPLAY-NUMBER
DISPLAY(LIN, COL) DISPLAY~-NUMBER.
DISPLAY (13, 10)
" Transfer ",
IF TRANSFER-EFFICIENCY = 0
MOVE .01 TO TRANSFER-EFFICIENCY.
IF TRANSFER-EFFICIENCY NOT = 999
COMPUTE TRAINING-TRANSFER ROUNDED =
TRANSFER-PROBLEM / TRANSFER-EFFICIENCY
MOVE TRAINING-TRANSFER TO DISPLAY-NUMBER
DISPLAY (LIN, COL) DISPLAY-NUMBER.
DISPLAY (16, 10)
“ d ".
COMPUTE DEFT = TRAINING-ACQUISITION +
TRAINING-TRANSFER.
MOVE DEFT TO DISPLAY-NUMBER.
DISPLAY (LIN, COL) DISPLAY-NUMBER.
’ DISPLAY (20, S5)ERASE.
b PERFORM HIT-ANY-KEY.
n GO TO MENU.
- EVALUATION~SUMMARY-EXIT.
.. EXIT.
- FIND-SCREEN. ’
4 IF ANALYSIS-NUMBER > OPTION OR OPTION = PREV-OPTION
CLOSE TEXT-FILE
: OPEN INPUT TEXT-FILE
gl MOVE 0 TO PREV-OPTION
- READ TEXT-FILE RECORD AT END GO TO EOF-TEXT.
P DISPLAY (1, 1) ERASE.
READ-TEXT.
IF REC-INDICATOR = %“ZZ" AND
ANALYSIS~-NUMBER = OPTION GO TO DISPLAY-SCREEN.
IF REC-INDICATOR = "ZQ" AND ANALYSIS-NUMBER = OPTION
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PERFORM DISPLAY~INTRO-SCREEN THRU
DISPLAY-INTRO-SCREEN-EXIT
PERFORM HIT-ANY-KEY
GO TO DISPLAY-SCREEN.
READ TEXT-FILE RECORD AT END GO TO EOF-TEXT.
GO TO READ-TEXT.
DISPLAY-SCREEN.
IF LAST-XEY = “01" GO TO DISPLAY-SCREEN-EXIT.
READ TEXT-FILE RECORD AT END GO TO EOF-TEXT.
IF REC-INDICATOR = “ZZ" OR REC-INDICATOR = "ZQ"
GO TO DISPLAY-SCREEN-EXIT.
DISPLAY TEXT-RECORD.
GO TO DISPLAY-SCREEN.
DISPLAY~SCREEN-EXIT.
EXIT.
HIT-ANY-KEY.
DISPLAY (LIN, COL) "Hit any key to continue ".
ACCEPT (LIN, COL) NOTHING WITH AUTO-SKIP.
ACCEPT LAST-KEY FROM ESCAPE KEY.
DISPLAY (1, 1)ERASE.
FIND-STARTING-TASK.
DISPLAY (5, 1)ERASE.
MOVE ZEROS TO TASK-NO.
DISPLAY (22, 5)
"Hit 'F1' to List Training Device Tasks & Subtasks".
DISPLAY (23, 5)
"Hit *'F2' to List Operational Equipment Tasks & Subtasks".
DISPLAY (24, 5)
"Hit 'F3' to List Training Device Controls & Displays".
DISPLAY (25, 5)
"Hit 'F4' to List Operational Equipment ",
"Controls & Displays".
IF OPTION < 4
MOVE 0 TO TYPE-PART
DISPLAY (5, 1)
"Enter Starting Training Device Task.Subtask number "
ELSE IF OPTION < 9
MOVE 1 TO TYPE-PART
DISPLAY (5, 1)
"Enter Starting Operational Equipment Task.Subtask ",
"number “.
ACCEPT (LIN, COL) TASK-NO WITH AUTO~-SKIP PROMPT.
ACCEPT LAST-KEY FROM ESCAPE KEY.
MOVE TASK-NO TO TASK~PART.
MOVE TASK-KEY TO REQ-TASK-NO. .
IF LAST-KEY = "02" OR LAST-KEY = "03" OR
LAST-KEY = "(04" OR LAST-KEY = "(Q5"
PERFORM DISPLAY~-TASKS THRU DISPLAY-TASKS-END
GO TO FIND=-STARTING-TASK.
IF LAST-KEY = “Q0O"
MOVE TASK-KEY TO REQ-TASK-NO
MOVE REQ~TASK-NO TO DEVICE-KEY
START DEVICE-FILE KEY IS EQUAL TO DEVICE-KEY
INVALID KEY
DISPLAY (LIN, 1) ERASE
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DISPLAY (LIN, 1)
YTASK.SUBTASK NOT FOUND IN DATA BASE "
PERFORM TIMER
GO TO FIND-STARTING-TASK.
READ-TASK.
MOVE 0 TO EOF-DEVICE.
READ DEVICE-FILE NEXT RECORD AT END MOVE 1 TO EOF-DEVICE
GO TO READ-TASK-EXIT.
MOVE DEVICE-KEY TO READ-TASK-NO.
MOVE DEVICE-KEY TO TASK-KEY.
IF TASK-PART = " 0.0000" GO TO READ-TASK.
IF REQ-TYPE NOT = READ-TYPE GO TO READ-TASK.
IF REQ-SUBTASK = "Q00n"" AND READ-SUBTASK NOT = "0Q000"
GO TO READ-TASK.
IF REQ-SUBTASK NOT = "0000" AND READ-SUBTASK = "0Q00O0"
GO TO READ-TASK.
IF (OPTION = 2 OR OPTION = 3) AND
DEVICE-ANALYSIS(3) > 3
GO TO READ-~TASK.
IF OPTION > 4 AND DEVICE-ANALYSIS(6) > 3
GO TO READ-TASK.
IF (OPTION = 6 OR OPTION = 7) AND
DEVICE-ANALYSIS(5) NOT = 1
GO TO READ-TASK.
READ-TASK-EXIT.
EXIT.
RATE-TASKS.
PERFORM READ-TASK THRU READ-TASK-EXIT.
IF EOF-DEVICE = 1 GO TO RATE~TASKS-EXIT.
PERFORM RATE-EACH-TASK THRU RATE-EACH-TASK-EXIT
VARYING K FROM X BY 1 UNTIL K > Z OR LAST-KEY = "(Q1",
IF LAST-KEY = "0l1l" GO TO RATE-TASKS~-EXIT.
RATE-TASKS-EXIT.
EXIT.
RATE-EACH-TASK.
IF X NOT = 2
DISPLAY (1, 1) ERASE
PERFORM FIND-SCREEN THRU DISPLAY-SCREEN-EXIT.
IF LAST-KEY = "01" GO TO RATE-EACH-TASK-EXIT.
DISPLAY (23 , 1)ERASE.
DISPLAY (LIN, 1) "“Task.Subtask = ", TASK-PART, " ",
DEVICE-TITLE
MOVE DEVICE-ANALYSIS(K) TO RATING.
IF RATING NOT = 999
MOVE RATING TO PREVIOUS-RATING .
DISPLAY (LIN, 1) "Previous Rating = ", PREVIOUS-RATING.
DISPLAY (LIN, COL) " Enter Rating = *
ACCEPT (LIN, COL) RATING WITH AUTO-SKIP UPDATE.
ACCEPT LAST-KEY FROM ESCAPE KEY.
IF LAST-KEY = "01" GO TO RATE-EACH-TASK-EXIT.
IF RATING = PREVIOUS~-RATING GO TO RATE-EACH-TASK-EXIT.
MOVE RATING TO DEVICE-ANALYSIS (K)
REWRITE DEVICE-RECORD INVALID KEY GO TO BAD-KEY.
RATE-EACH-TASK-EXIT.
EXIT.

KBS er sy

v .
-'n'.
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RATE~-CONTROLS.
PERFORM READ-TASK THRU READ-TASK-EXIT.
IF EOF-DEVICE = 1 GO TO RATE-~CONTROLS-EXIT.
MOVE DEVICE-KEY TO REQ-CTL-KEY.
MOVE DEVICE-KEY TO TASK-KEY.
MOVE REQ-CTL-TYPE TO CONTROL-KEY.
MOVE REQ-CTL-TASK TO CTL-TASK.
MOVE 0 TO EOF-CONTROL.
MOVE 0 TO EOF-DEVICE.
START CONTROL-FILE KEY IS NOT LESS THAN CONTROL-KEY
INVALID KEY
GO TO RATE-CONTROLS-EXIT.
DISPLAY (21 , 1)ERASE.
DISPLAY “Task = ", TASK-PART, " ", DEVICE-TITLE.
PERFORM RATE-EACH-CONTROL THRU RATE-EACH-CONTROL-~EXIT
VARYING K FROM 1 BY 1 UNTIL EOF-CONTROL = 1 OR
EOF-DEVICE = 1 OR LAST-KEY = %Q1",
IF LAST-KEY = “01" GO TO RATE-CONTROLS-EXIT.
RATE-CONTROLS-EXIT.
EXIT.
RATE-EACH~-CONTROL.
MOVE 0 TO EOF-CONTROL.
READ CONTROL-FILE NEXT RECORD AT END
MOVE 1 TO EOF-CONTROL
GO TO RATE-EACH-CONTROL-EXIT.
IF REQ-CTL-TYPE NOT = CTL-TYPE OR
REQ-CTL-TASK NOT = CTL-TASK
GO TO RATE-EACH-CONTROL-EXIT.
IF REQ-CTL-SUBTASK NOT = “0000" AND
REQ-CTL-SUBTASK NOT = CTL~-SUBTASK
GO TO RATE-EACH-CONTROL-EXIT.
MOVE CONTROL-KEY TO TITLE-KEY.
READ TITLE-FILE RECORD INVALID KEY PERFORM BAD-KEY.
DISPLAY (22, 1)ERASE.
DISPLAY (22, 1)" ", TITLE-CONTROL, " ", TITLE-DESC.
MOVE CORR-CTL-KEY TO DEVICE-KEY.
READ DEVICE~FILE RECORD INVALID KEY PERFORM BAD-KEY.
MOVE DEVICE~-KEY TO TASK-KEY.
DISPLAY (23, 1)"Task = ", TASK-PART, " ", DEVICE-TITLE.
MOVE CORR-CTL-KEY TO TITLE-KEY.
READ TITLE-FILE RECORD INVALID KEY PERFORM BAD-KEY.
DISPLAY (24, 1) " ", TITLE-CONTROL, " ", TITLE-DESC.
MOVE CONTROL-ANALYSIS(X) TO RATING.
DISPLAY (25, 5)ERASE.
IF RATING NOT = 999
MOVE RATING TO PREVIOUS-RATING
4 DISPLAY (25, 5)"Previous Rating = ", PREVIOUS-RATING.
- DISPLAY (LIN, COL) " Enter Rating = *
X ACCEPT (LIN, COL) RATING WITH AUTO-SKIP UPDATE.
g ACCEPT 1AST-KEY FROM ESCAPE KEY.
- IF LAST-KEY = "01" GO TO RATE~EACH-CONTROL-EXIT.
N IF RATING = PREVIOUS-RATING GO TO RATE-EACH-CONTROL-EXIT.
- MOVE RATING TO CONTROL-ANALYSIS (X)
A REWRITE CONTROL-RECORD INVALID KEY GO TO BAD-KEY.
: RATE-EACH-CONTROL-EXIT.
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MOVE READ-TASK-NO TO DEVICE-KEY.
READ DEVICE-FILE RECORD
INVALID KEY MOVE 1 TO EOF-DEVICE.
DISPLAY (1, 1)ERASE.
CLOSE DEVICE~FILE.
CIOSE TITLE-FILE.
: CLOSE CONTROL-FILE.
ﬁ CLOSE TEXT-FILE.
4

EXIT PROGRAM.
STOPPED.
STOP RUN.
EOF-TEXT.
DISPLAY "EOF ON TEXT FILE".
STOP RUN.
BAD-KEY.
DISPLAY "INVALID KEY ", DEVICE-KEY, TITLE-KEY.
STOP RUN.
TIMER.
PERFORM NO-OP 2000 TIMES.
NO-OP.
EXIT.
DISPLAY-INTRO-SCREEN.
READ TEXT-FILE RECORD AT END GO TO EOF-TEXT.
IF REC-INDICATOR = “2Z" OR REC-INDICATOR = "ZQ"
GO TO DISPLAY-INTRO-SCREEN~EXIT.
DISPLAY TEXT-RECORD.
GO TO DISPLAY-INTRO-SCREEN.
DISPLAY-INTRO-SCREEN-EXIT.
EXIT.
SUM-TASK.
MOVE 0 TO EOF-DEVICE.
READ DEVICE~-FILE NEXT RECORD AT END MOVE 1 TO EOF-DEVICE
GO TO SUM-TASK-EXIT.
MOVE DEVICE-KEY TO READ-TASK~-NO.
IF REQ-SUBTASK = "0000" AND READ-SUBTASK NOT = "0000"
GO TO SUM-TASK.
IF REQ-SUBTASK NOT = "0000" AND READ-SUBTASK = "0000"
GO TO SUM-TASK.
IF READ-TYPE = 1 GO TO SUM~-ACTUALS.
IF DEVICE-ANALYSIS(3) > 3 ADD 1 TO N1
GO TO SUM-TASK-EXIT.
IF DEVICE-ANALYSIS(3) NOT = 999
MOVE 999 TO DIFFICULTY
IF DEVICE-ANALYSIS(3) < 4 AND : |
DEVICE-ANALYSIS(4) NOT = 999 AND |
DEVICE-ANALYSIS(5) NOT = 999 AND
DEVICE-ANALYSIS(6) NOT = 999 AND
DEVICE-ANALYSIS(7) NOT = 999 AND
=

DEVICE-ANALYSIS(8) NOT = 999 AND

DEVICE-ANALYSIS(9) NOT = 999

ADD 1 TO N1

COMPUTE DIFFICULTY ROUNDED =
DEVICE-ANALYSIS (4) +
DEVICE-ANALYSIS (5) +
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DEVICE-ANALYSIS (6) +
DEVICE-ANALYSIS (7) +
DEVICE-ANALYSIS (8) +
DEVICE-ANALYSIS (9).

ST YYDV Y.,

IF DEVICE-ANALYSIS(3) = O AND DIFFICULTY NOT = 999
F COMPUTE TP-PRODUCT ROUNDED = TP-PRODUCT +
& (10 * DIFFICULTY).
R IF DEVICE-ANALYSIS(3) = 1 AND DIFFICULTY NOT = 999
i COMPUTE TP-PRODUCT ROUNDED = TP-PRODUCT +
v (9 * DIFFICULTY).

IF DEVICE-ANALYSIS(3) = 2 AND DIFFICULTY NOT = 999

COMPUTE TP-PRODUCT ROUNDED = TP-PRODUCT +
(7 * DIFFICULTY).
IF DEVICE-ANALYSIS(3) = 3 AND DIFFICULTY NOT = 999

COMPUTE TP-PRODUCT ROUNDED = TP-PRODUCT +
(4 * DIFFICULTY).

IF DEVICE-ANALYSIS(3) < 4 AND

DEVICE-ANALYSIS(10) NOT = 999 AND
DEVICE-ANALYSIS(11) NOT = 999 AND
DEVICE-ANALYSIS (12) NOT = 999 AND
DEVICE~-ANALYSIS(13) NOT = 999 AND
DEVICE-ANALYSIS(14) NOT = 999 AND
DEVICE~-ANALYSIS(15) NOT = 999 AND
DEVICE-ANALYSIS(16) NOT = 999 AND
DEVICE-ANALYSIS(17) NOT = 999 AND
DEVICE-ANALYSIS (18) NOT = 999 AND
DEVICE-ANALYSIS (19) NOT = 999 AND
DEVICE-ANALYSIS (20) NOT = 999

ADD 1 TO N2

COMPUTE AE~PRODUCT ROUNDED =

N AE-PRODUCT +

- ( (DEVICE-ANALYSIS(10) +

. DEVICE~ANALYSIS (11)
DEVICE-ANALYSIS (12)

DEVICE-ANALYSIS (13)

DEVICE-ANALYSIS (14)

DEVICE-ANALYSIS (15)

- DEVICE~ANALYSIS (16)

- DEVICE-ANALYSIS (17)

? DEVICE-ANALYSIS (18)

- DEVICE-ANALYSIS (19)

DEVICE-ANALYSIS(20)) / 11 ).

¥ GO TO SUM-TASK~-EXIT.

& SUM~-ACTUALS.

b IF READ-TYPE = 0 GO TO SUM-TASK-EXIT.

3 IF DEVICE-ANALYSIS(6) > 3 ADD 1 TO N3
GO TO SUM-TASK-EXIT.

+++++++++

i~ IF DEVICE~-ANALYSIS(6) NOT = 999

» MOVE 999 TO DIFFICULTY

: IF DEVICE-ANALYSIS(6) < 4 AND
DEVICE~-ANALYSIS(7) NOT = 999 AND

DEVICE-ANALYSIS(8) NOT = 999 AND
DEVICE-ANALYSIS(9) NOT = 999 AND
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DEVICE-ANALYSIS (10) NOT = 999 AND

DEVICE-ANALYSIS(11) NOT = 999 AND

DEVICE-ANALYSIS (12) NOT = 999

ADD 1 TO N3

COMPUTE DIFFICULTY ROUNDED =
DEVICE-ANALYSIS (7) +
DEVICE-ANALYSIS (8) +
DEVICE-ANALYSIS (9) +
DEVICE-ANALYSIS (10) +
DEVICE-ANALYSIS (11) +
DEVICE-ANALYSIS (12).

. l':.r".r'-.'"m':‘) ey T h
i

IF DEVICE-ANALYSIS(6) = 0 AND DIFFICULTY NOT = 999
COMPUTE RD-PRODUCT ROUNDED = RD-PRODUCT +
(10 * DIFFICULTY).
IF DEVICE-ANALYSIS(6) = 1 AND DIFFICULTY NOT = 999
COMPUTE RD-PRODUCT ROUNDED = RD-PRODUCT +
(9 * DIFFICULTY).
IF DEVICE-ANALYSIS(6) = 2 AND DIFFICULTY NOT = 999
COMPUTE RD-PRODUCT ROUNDED = RD-PRODUCT +
(7 * DIFFICULTY).
IF DEVICE-ANALYSIS(6) = 3 AND DIFFICULTY NOT = 999
COMPUTE RD-PRODUCT ROUNDED = RD-I'RODUCT +
(4 * DIFFICULTY).
IF DEVICE-ANALYSIS(5) = 1

PERFORM SUM-CONTROLS THRU SUM-CONTROLS-EXIT.

IF DEVICE-ANALYSIS(6) < 4 AND
DEVICE-ANALYSIS(13) NOT = 999 AND
DEVICE-ANALYSIS(14) NOT = 999 AND

DEVICE-ANALYSIS(15) NOT = 999 AND
DEVICE-ANALYSIS(16) NOT = 999 AND
DEVICE-ANALYSIS(17) NOT = 999 AND
DEVICE-ANALYSIS (18) NOT = 999 AND
DEVICE-ANALYSIS (19) NOT = 999 AND
DEVICE~-ANALYSIS (20) NOT = 999

ADD 1 TO N4
COMPUTE TE-PRODUCT ROUNDED =
TE-PRODUCT +
( (DEVICE-ANALYSIS (13) +
DEVICE~-ANALYSIS (14) +
DEVICE-ANALYSIS (15) +
DEVICE-ANALYSIS(16) +
DEVICE-ANALYSIS(17) +
DEVICE-ANALYSIS(18) +
DEVICE-ANALYSIS (19) +
DEVICE-ANALYSIS(20)) / 8).
SUM-TASK-EXIT.
EXIT.
SUM-CONTROLS .
MOVE READ-TASK-NO TO REQ-CTL~KEY.
MOVE REQ-CTL~-KEY TO CONTROL-KEY.
START CONTROL-FILE KEY IS NOT LESS THAN CONTROL-KEY
INVALID KEY GO TO SUM-CONTROLS-EXIT.
SUM~EACH-CONTROL.
READ CONTROL-FILE NEXT RECORD AT END
GO TO SUM-CONTROLS-EXIT.
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IF REQ-CTL-TASK NOT = CTL-TASK GO TO SUM-CONTROLS-EXIT.
IF REQ-CTL-SUBTASK NOT = "0000" AND
REQ-CTL~SUBTASK NOT = CTL-SUBTASK
GO TO SUM-CONTROLS-EXIT.
IF CONTROL-ANALYSIS(1) = 999 OR CONTROL-ANALYSIS(2) = 999
GO TO SUM-CONTROLS-EXIT.
ADD 1 TO NS.
IF CONTROL-ANALYSIS(1) > CONTROL-ANALYSIS (2)
COMPUTE PS-FS = PS-FS +
(CONTROL~-ANALYSIS (1) - CONTROL-ANALYSIS(2)).
GO TO SUM-EACH-CONTROL.

SUM-CONTROLS-EXIT.

EXIT.

DISPLAY~-TASKS.

DISPLAY-TASKS-LOOP.

DISPLAY-20-DEVICES.

DISPLAY-TASKS-END.

IF LAST-KEY = "04" OR LAST-KEY = "“Q5"
MOVE 1 TO TITLE-FLAG.
IF LAST-KEY = "03" OR LAST-KEY = "(Q5"
MOVE 1 TO TYPE-PART.
MOVE 0 TO Q.
MOVE TASK-KEY TO DEVICE-KEY.
MOVE DEVICE-KEY TO REQ-TASK-NO.
READ DEVICE-~-FILE RECORD INVALID KEY
GO TO DISPLAY~-TASKS-END.
IF LAST-KEY = "0l1l" GO TO DISPLAY-TASKS-END.

MOVE 0 TO I.

DISPLAY (5, 1)ERASE.

DISPLAY (LIN, COL)" ",
GO TO DISPLAY-20-DEVICES.

MOVE DEVICE-KEY TO READ-TASK-~NO.
MOVE DEVICE-KEY TO TASK-KEY.
IF READ-TYPE NOT = REQ-TYPE MOVE 1 TO Q.
ADD 1 TO I.
IFI >»>16 ORQ =1
DISPLAY (25, 7)"Hit any key to continue"
ACCEPT(LIN, COL)NOTHING WITH AUTO-SKIP
ACCEPT LAST-KEY FROM ESCAPE KEY
DISPLAY (6, 1)ERASE
MOVE 1 TO 1
IF Q =1 GO TO DISPLAY-TASKS=-END.
IF LAST-KEY = "01" GO TO DISPLAY-TASKS-END.
IF READ-SUBTASK NOT = "“0000"
DISPLAY (LIN, COL) " ",
DISPLAY TASK-PART, " %, DEVICE-TITLE.
IF TITLE-FLAG = 1
PERFORM DISPLAY-CONTROLS THRU DISPLAY-CONTROLS-END.
READ DEVICE-FILE NEXT RECORD AT END MOVE 1 TO Q.
GO TO DISPLAY-20-DEVICES.

MOVE 0 TO TITLE-FLAG.
DISPLAY (6, 1)ERASE.

DISPLAY-CONTROLS.

R S

. * . -
LV L T T

MOVE DEVICE~KEY TO TASK-KEY.
MOVE SPACES TO CONTROL-PART.
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MOVE TASK-KEY TO TITLE-KEY.
START TITLE-FILE KEY IS NOT LESS THAN TITLE-KEY
INVALID KEY GO TO DISPLAY~CONTROLS-END.
READ TITLE-FILE NEXT RECORD AT END
GO TO DISPLAY-CONTROLS-END.
DISPLAY~20-CONTROLS.
IF TITLE-TASK NOT = TASK-PART OR TITLE-TYPE NOT = TYPE-PART
GO TO DISPLAY-CONTROLS-END.
ADD 1 TO 1I.
IF I > 16
DISPLAY (25, 7)"Hit any key to continue"
ACCEPT(LIN, COL)NOTHING WITH AUTO-SKIP
ACCEPT LAST-KEY FROM ESCAPE KEY
DISPLAY (6, 1)ERASE
DISPLAY TASK-PART, " ", DEVICE-TITLE
MOVE 1 TO I.
IF LAST-KEY = “01" GO TO DISPLAY-CONTROLS-END.
DISPLAY * *  TITLE-CONTROL,
" w_ TPITLE-DESC.
READ TITLE-FILE NEXT RECORD AT END
GO TO DISPLAY-CONTROLS-END.
. GO TO DISPLAY~-20-CONTROLS.
- DISPLAY~-CONTROLS~-END.

-

rerT,

&

.
. %

LA

e,

. EXIT.

- SQUARE-ROOT.

R COMPUTE SQR1 = SQR-ROOT * 10000.

ii PERFORM SQR-PROC VARYING J FROM 1 BY 2 UNTIL SQR1 < O.

x COMPUTE SQR-ROOT ROUNDED = (J - 3) / 200.
& SQR-PROC.
~ SUBTRACT J FROM SQR1.
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IDENTIFICATION DIVISION.
PROGRAM-ID. BLDDEFT.

AUTHOR. Timothy OConnor.

INSTALLATION. American Institutes for Research.
DATE~-WRITTEN. AUG 1984.

ENVIRONMENT DIVISION.

CONFIGURATION SECTION.

SOURCE-COMPUTER.

OBJECT-COMPUTER.

INPUT-OUTPUT SECTION.

FILE-CONTROL.

SELECT DEVICE-FILE ASSIGN TO DISK
ORGANIZATION IS INDEXED
ACCESS MODE IS DYNAMIC
RECORD KEY IS DEVICE-KEY
FILE STATUS IS DEVICE~STATUS-WORD.

SELECT TITLE-FILE ASSIGN TO DISK
ORGANIZATION IS INDEXED
ACCESS MODE IS DYNAMIC
RECORD KEY IS TITLE-KEY
FILE STATUS IS TITLE-STATUS-WORD.

SELECT CONTROL-FILE ASSIGN TO DISK
ORGANIZATION IS INDEXED
ACCESS MODE IS DYNAMIC
RECORD KEY IS CTL-KEY
FILE STATUS IS CTL-STATUS-WORD.

DATA DIVISION.
FILE SECTION.
FD DEVICE-FILE
LABEL RECORD IS STANDARD;
VALUE OF FILE-ID IS “DEVICE".
01 DEVICE-RECORD.
05 DEVICE~KEY PIC X(10).
05 DEVICE-ANALYSIS OCCURS 20 TIMES PIC 9(3).
05 DEVICE-TITLE PIC X(60).

FD TITLE-FILE
LABEL RECORD IS STANDARD;
VALUE OF FILE-ID IS “TITLE".
01 TITLE-RECORD.
05 TITLE-KEY PIC X(20).
05 TITLE-DESC PIC X(60).

FD CONTROL~-FILE
LABEL RECORD IS STANDARD;
VALUE OF FILE-ID IS "“CONTROLY.
01 CONTROL-RECORD.
05 CTL-KEY PIC X(20).
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05 CTL-~PHYSICAL-SIM PIC 999.
05 CTL-FUNCTIONAL-SIM PIC 999.
05 CORR-CTL-KEY PIC X(20).

WORKING-STORAGE SECTION.

0l
0l
0l
0l
ol
0l

NOTHING PIC X.
CTL-STATUS-WORD PIC XX.
DEVICE-STATUS-WORD PIC XX.
TITLE-STATUS-WORD PIC XX.
OPTION PIC 99,
LAST-KEY PIC XX.

PROCEDURE DIVISION.
BEGIN.

DISPLAY (1, 1) ERASE.
DISPLAY (10, 10)

"BUILDING DEVICE, CONTROL & DISPLAY, AND
DISPLAY (15, 10) "Hit any key to continue
ACCEPT (LIN, COL) NOTHING WITH AUTO-SKIP.
ACCEPT LAST-KEY FROM ESCAPE KEY.

IF LAST-KEY = "Q1"
DISPLAY (20, 10)" BUILD ABORTED "
STOP RUN.

OPEN OUTPUT TITLE-FILE.

OPEN OUTPUT DEVICE-FILE.

OPEN OUTPUT CONTROL-FILE.

STOP-RUN.

DISPLAY (20, 10)" BUILD COMPLETED".
CLOSE DEVICE-FILE.

CLOSE CONTROL-FILE.

CLOSE TITLE~-FILE.

EXIT PROGRAM.

STOPPED.

vl e

RAK AN W, .'.LL':'::.['.'-. O

STOP RUN.

-l e o — —y v . - ad
- - - P e LR LT T e ¥ e a w e 1 Yk B Sk e CYdTTEETE

TITLE FILES".
ESC to ABORT".
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IDENTIFICATION DIVISION.
PROGRAM-ID. MAITDEFT.

v v

- W o o e o e - - - - - - - - - e — - - s e - e - e = - - -
L

*THIS IS THE DEFT DATA FILE MAINTENANCE PROGRAM

T e e e L Y e —— e L L

AUTHOR. Timothy OConnor.

INSTALLATION. American Institutes for Research.
DATE-WRITTEN. AUG 1984.

ENVIRONMENT DIVISION.

CONFIGURATION SECTION.

SOURCE-COMPUTER.

OBJECT-COMPUTER.

INPUT-OUTPUT SECTION.

FILE-CONTROL.

A AAN

SELECT DEVICE~FILE ASSIGN TO DISK
ORGANIZATION IS INDEXED
ACCESS MODE IS DYNAMIC
RECORD KEY IS DEVICE-KEY
FILE STATUS IS DEVICE-STATUS-WORD.

SELECT CONTROL-FILE ASSIGN TO DISK
ORGANIZATION IS INDEXED
ACCESS MODE IS DYNAMIC
RECORD KEY IS CONTROL-KEY
FILE STATUS IS CTL-STATUS-WORD.

SELECT TITLE-FILE ASSIGN TO DISK
ORGANIZATION IS INDEXED
ACCESS MODE IS DYNAMIC

. RECORD KEY IS TITLE-KEY

- FILE STATUS IS TITLE-STATUS-WORD.

il DATA DIVISION.

- FILE SECTION.

- FD DEVICE-FILE

. LABEL RECORD IS STANDARD;

- VALUE OF FILE-ID IS "DEVICE".

01 DEVICE-RECORD.
05 DEVICE-KEY PIC X(10).
05 DEVICE-ANALYSIS OCCURS 20 TIMES PIC 999.
05 DEVICE-TITLE PIC X(60).

FD TITLE-FILE
LABEL RECORD IS STANDARD;
VALUE OF FILE-ID IS "TITLE".

. 01 TITLE-RECORD.

% 05 TITLE~KEY.

07 TITLE-TYPE PIC 9.

- 07 TITLE-TASK PIC X(9).

- 07 TITLE-PERIOD PIC X.

07 TITLE-CONTROL PIC X(9).
05 TITLE-DESC PIC X(60).

A

FD CONTROL-FILE
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LABEL RECORD IS STANDARD:;
VALUE OF FILE-ID IS “CONTROL".
CONTROL-RECORD.
05 CONTROL-KEY PIC X(20).
05 CONTROL-ANALYSIS OCCURS 2 TIMES PIC 999.
05 CORR-CTL~-KEY PIC X(20).

WORKING-STORAGE SECTION.

RATING PIC 999.
PREVIOUS-RATING PIC 2Z9.
EOF-DEVICE PIC 9 VALUE 0.
TITLE-FLAG PIC 9(4) COMP VALUE O.
1 PIC 9(4) COMP.
REQ-TASK-NO.

05 REQ-TYPE PIC 9.

05 REQ-TASK PIC Z(4).

05 FILLER PIC X.

05 REQ-SUBTASK PIC X(4).
TASK-KEY.

05 TYPE-PART PIC X.

05 TASK-PART PIC X(9).

05 PERIOD-PART PIC X VALUE ".",
05 CONTROL-PART PIC X(9).
C-D-KEY PIC X(10).

TASK-NO PIC Z(3)9.9999 DISPLAY.
NOTHING PIC X.

CTL~STATUS-WORD PIC XX.
READ-TASK-NO.

05 READ-TYPE PIC 9.

05 READ-TASK1 PIC 2Z(4).

05 FILLER PIC X.

05 READ-SUBTASK PIC X(4).
DEVICE-STATUS-WORD PIC XX.
TITLE-STATUS-WORD PIC XX.

NEW-DESC PIC X(54).
OPTION PIC X.
LAST-KEY PIC XX.

2 PIC 99.

PROCEDURE DIVISION.
BEGIN.

OPEN I-O DEVICE-FILE.
OPEN I-0 CONTROL-FILE.
OPEN I-O TITLE-FILE.
DISPLAY (1, 1) ERASE.
MOVE 0 TO TASK-NO.

MOVE SPACES TO DEVICE-KEY.

DISPLAY-MENU.

DISPLAY (1, 1) ERASE.
DISPIAY (1, 12)

" Data Base Maintenance".
DISPLAY (3, 12)

P ARE-odi o AAE o it -l

NCafh sl of

" (1) Training Device - Task and Subtask Maintenance".

DISPLAY (5, 12)

"(2) Training Device -~ Control and Display Maintenance".
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DISPLAY (7, 12)
"(3) Operational Equipment - Task and Subtask Maintenance".
DISPLAY (9, 12)
“(4) Operational Equipment - Control and Display ",
"Maintenance".
DISPLAY (11, 12)
"(5) Commonality Analysis"
DISPLAY (13, 12)
"(6) Similarity Matching"
DISPLAY (15, 12)
" (7) EXIT PROGRAM"
DISPLAY (17, 30)
"Enter Option *,.
ACCEPT (LIN, COL) OPTION WITH AUTO-SKIP.
DISPLAY (1, 1) ERASE.
IF OPTION = "1" PERFORM DISPLAY-FUNCTION-KEYS
GO TO DEVICE-TITLES.
IF OPTION = "2 PERFORM DISPLAY-FUNCTION-KEYS
GO TO CONTROL-TITLES.
IF OPTION = "3" PERFORM DISPLAY-FUNCTION-KEYS
GO TO DEVICE-~TITLES.
IF OPTION = "4%" PERFORM DISPLAY-FUNCTION-KEYS
GO TO CONTROL-TITLES.
IF OPTION = "5" GO TO COMMONALITY-ANALYSIS.
IF OPTION = "6" GO TO SIMILARITY-ANALYSIS.
IF OPTION = “7% GO TO STOP-RUN.
GO TO DISPLAY-MENU.

DEVICE-TITLES.

IF OPTION = 1 MOVE 0 TO TYPE-~PART.
IF OPTION = 3 MOVE 1 TO TYPE-PART.
MOVE * 0.0000" TO TASK=-PART
IF TYPE~PART = 0

DISPLAY (3, 15)

(1) Training Device - Task and Subtask Definition ",
IF TYPE-PART = ]

DISPLAY (3, 15)

"(3) Operational Equipment - Task and Subtask Definition".
MOVE TASK-KEY TO DEVICE-KEY.
READ DEVICE-FILE RECORD INVALID KEY GO TO ADD-DEVICE.
IF TYPE~PART = 0

DISPLAY (6, 5)

"Enter Training Device Task.Subtask number .

IF TYPE-PART = ]

DISPLAY (6, 5) :

"Enter Operational Equipment Task.Subtask number
MOVE ZEROS TO TASK-NO.
ACCEPT (LIN, COL) TASK=NO WITH AUTO-SKIP PROMPT.
ACCEPT LAST-KEY FROM ESCAPE KEY.
IF LAST-KEY = "01" GO TO DISPLAY-MENU.
IF LAST-KEY = "02" OR LAST-KEY = "03" OR
LAST-KEY = "04" OR LAST-KEY = "QS5"

PERFORM DISPLAY-TASKS THRU DISPLAY-TASKS-END

GO TO DEVICE-TITLES.
MOVE TASK-NO TO TASK-PART.
MOVE TASK-KEY TO DEVICE-KEY.




DISPLAY (4, 1) ERASE.

DISPLAY (6, 5) "Task.Subtask = ", TASK-PART.

DISPLAY (7, S) " Title = *.

READ DEVICE-FILE RECORD
INVALID KEY GO TO ADD-DEVICE.

ACCEPT (LIN, COL) DEVICE-TITLE WITH UPDATE.

ACCEPT LAST-KEY FROM ESCAPE KEY.

IF LAST-KEY = "01" GO TO DISPLAY-MENU.

IF DEVICE-TITLE = "DELETE" OR DEVICE-TITLE = "delete"
GO TO DELETE-DEVICE.

REWRITE DEVICE-RECORD INVALID KEY PERFORM BAD-KEY.

DISPLAY (4, 1)ERASE.

PERFORM DISPLAY-FUNCTION-KEYS.

GO TO DEVICE-TITLES.

ADD-DEVICE.

MOVE SPACES TO DEVICE-TITLE.
IF DEVICE-KEY = "0 0.0000"

DISPLAY (6, 5) "Enter Title of Training Device"
ELSE

IF DEVICE-KEY = "] 0.0000"

DISPLAY (6, 5) "Enter Title of Operational Equipment ".

DISPLAY (7, S5) " Title = ™.

ACCEPT (LIN, COL) DEVICE-TITLE WITH UPDATE.

ACCEPT LAST-KEY FROM ESCAPE KEY.

IF LAST-KEY = "01" GO TO DISPLAY-MENU.

IF DEVICE~TITLE = “DELETE" OR DEVICE-TITLE = "delete"
GO TO DISPLAY~-MENU.

PERFORM MOVE-NINES VARYING I FROM 1 BY 1 UNTIL I > 20.

WRITE DEVICE-RECORD INVALID PERFORM BAD-KEY.

DISPLAY (4, 1)ERASE.

PERFORM DISPLAY-FUNCTION-KEYS.

GO TO DEVICE-TITLES.

CONTROL-TITLES.

IF OPTION = 2
MOVE 0 TO TYPE-PART
DISPLAY (3, 12)
®"(2) Training Device - Control and Display Mainten",
"ance ",
IF OPTION = 4
MOVE 1 TO TYPE~-PART
DISPLAY (3, 12)
"(4) Operational Equipment - Control and Display ",
*Maintenance".
IF TYPE-PART = 0
DISPLAY (6, 5)
"Enter Training Device Task.Subtask number
IF TYPE=PART = ]}
DISPLAY (6, 5)
"Enter Operational Equipment Task.Subtask number
MOVE 0 TO TASK-~NO.
ACCEPT (LIN, COL) TASK-NO WITH AUTO-SKIP PROMPT.
ACCEPT LAST~KEY FROM ESCAPE KEY.
IF LAST-KEY = "01" GO TO DISPLAY-MENU.
IF LAST-KEY = "02" OR LAST-KEY = "(Q3" OR
LAST-KEY = "04" OR LAST-KEY = "Q5"




T e e

PERFORM DISPLAY-TASKS THRU DISPLAY-TASKS~END
GO TO CONTROL-TITLES.
MOVE TASK-NO TO TASK-PART.
MOVE TASK-KEY TO DEVICE-KEY.
READ DEVICE-FILE RECORD INVALID KEY
PERFORM BAD-KEY
GO TO CONTROL-TITLES.
DISPLAY (4, 1) ERASE.
DISPLAY (6, 5) "Task.Subtask = ", TASK-PART.
DISPLAY (7, 5) " Title = ", DEVICE-TITLE.
GET-CONTROL-TITLE.
DISPLAY (9, 1)ERASE.
DISPLAY (9, 10)
"Enter Control or Display number ",
MOVE "." TO PERIOD-PART.
MOVE " % TO CONTROL-PART.
ACCEPT (LIN, COL) CONTROL-PART WITH UPDATE.
ACCEPT LAST-KEY FROM ESCAPE KEY.
IF LAST-KEY NOT = "QO"
DISPLAY (4, 1)ERASE
GO TO CONTROL-TITLES.
MOVE SPACES TO TITLE-DESC.
MOVE TASK-KEY TO TITLE-KEY.
DISPLAY (8, 1)ERASE.
DISPLAY (9, 5) "Control/Display =", TASK-PART, ".",
CONTROL~PART.
DISPLAY (10, 5) " Title = »,
READ TITLE-FILE RECORD
INVALID KEY GO TO ADD-CONTROL.
ACCEPT (LIN, COL) TITLE-DESC WITH UPDATE.
ACCEPT LAST-KEY FROM ESCAPE KEY.
IF LAST-KEY = "01" GO TO DISPLAY~-MENU.
IF LAST-KEY NOT = “QQO"
DISPLAY (4, 1)ERASE
GO TO CONTROL-TITLES.
IF TITLE-DESC = "DELETE" OR TITLE-DESC = "delete"
GO TO DELETE-CONTROL.
REWRITE TITLE-RECORD INVALID KEY PERFORM BAD-KEY.
DISPLAY (4, 1)ERASE.
PERFORM DISPLAY-FUNCTION-KEYS.
GO TO GET-CONTROL-TITLE.
ADD-CONTROL.
MOVE SPACES TO TITLE-DESC.
ACCEPT (LIN, COL) TITLE-DESC WITH UPDATE.
ACCEPT LAST-KEY FROM ESCAPE KEY.
IF LAST-KEY NOT = "00" GO TO DISPLAY-MENU.
IF TITLE~DESC = "DELETE" OR TITLE-KEY = "delete"
GO TO DISPLAY~MENU.
WRITE TITLE-RECORD INVALID KEY PERFORM BAD-KEY.
GO TO GET-CONTROL-TITLE.
DELETE-DEVICE.
DELETE DEVICE~FILE RECORD INVALID KEY PERFORM BAD-KEY.
DISPLAY (4, 1)ERASE.
PERFORM DISPLAY~-FUNCTION-KEYS.
GO TO DEVICE-TITLES.
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DELETE-C.ONTROL.

MOVE TITLE-KEY TO CONTROL-KEY.
DELETE TITLE-FILE RECORD INVALID KEY PERFORM BAD-KEY.

DELETE CONTROL~FILE RECORD INVALID KEY GO TO CONTROL-TITLES.

DISPLAY (4, 1)ERASE.
PERFORM DISPLAY~FUNCTION-KEYS.
GO TO CONTROL-TITLES.

BAD-KEY.

DISPLAY (4, 1)ERASE.

DISPLAY (9, 8)"Task.Subtask = ", TASK-PART, " ",
“NOT FOUND IN DATABASE".

PERFORM TIMER.

DISPLAY (4, 1) ERASE.

PERFORM DISPLAY-FUNCTION-KEYS.

STOP-RUN.

DISPLAY (1, 1l)ERASE.
CLOSE CONTROL-FILE, DEVICE-FILE, TITLE-FILE.
EXIT PROGRAM.

STOPPED.

STOP RUN.

DISPLAY-TASKS.

MOVE 0 TO TYPE-PART.

IF LAST-KEY = "03" OR LAST-KEY = "Q5"
MOVE 1 TO TYPE-PART.

IF LAST-KEY = "04" OR LAST-KEY = "Q5"
MOVE 1 TO TITLE-FLAG.

MOVE TASK~-NO TO TASK-PART.

MOVE 0 TO 2.

MOVE TASK-KEY TO DEVICE-KEY.

MOVE DEVICE-KEY TO REQ-TASK-NO.

READ DEVICE-FILE RECORD INVALID KEY
GO TO DISPLAY-TASKS-END.

IF LAST-KEY = "“01" GO TO DISPLAY-TASKS-END.

DISPLAY~TASKS-LOOP.

MOVE 0 TO I.
DISPLAY (8, 1)ERASE.
DISPLAY (LIN, COL)" ",
GO TO DISPLAY-20-DEVICES.

DISPLAY-20-DEVICES.

......

MOVE DEVICE-KEY TO READ-TASK-~NO.
MOVE DEVICE-KEY TO TASK-KEY.
IF READ-TYPE NOT = REQ-TYPE GO TO DISPLAY-TASKS-END.
ADD 1 TO I.
IFI > 16
DISPLAY (25, 50)"Hit any key to continue"
ACCEPT(LIN, COL)NOTHING WITH AUTO-SKIP
ACCEPT LAST-KEY FROM ESCAPE KEY
MOVE 1 TO I
IF LAST-KEY NOT = "01" DISPLAY(8, 1)ERASE.
IF LAST-KEY = "01%" GO TO DISPLAY-TASKS-END.
IF READ-SUBTASK NOT = "“0000"
DISPLAY (LIN, COL) " %,
DISPLAY TASK-PART, " ", DEVICE-TITLE.
IF TITLE-FLAG = 1
PERFORM DISPLAY-CONTROLS THRU DISPLAY-CONTROLS=-END.
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READ DEVICE-FILE NEXT RECORD
AT END GO TO DISPLAY-TASKS-END.
GO TO DISPLAY-20-DEVICES.
DISPLAY~-TASKS-END.
MOVE 0 TO TITLE-FLAG.
DISPLAY-CONTROLS.
MOVE DEVICE-KEY TO TASK-KEY.
MOVE SPACES TO CONTROL-PART.
MOVE TASK-KEY TO TITLE-KEY.
START TITLE-FILE KEY IS NOT LESS THAN TITLE-KEY
INVALID KEY GO TO DISPLAY-CONTROLS-~END.
READ TITLE-FILE NEXT RECORD AT END
GO TO DISPLAY-CONTROLS-END.
DISPLAY-20-CONTROLS.
IF TITLE-TASK NOT = TASK-PART OR TITLE-TYPE NOT = TYPE-PART
GO TO DISPLAY-CONTROLS-END.
ADD 1 TO 1I.
IF I > 16
DISPLAY (25, 50)"Hit any key to continue"
ACCEPT(LIN, COL)NOTHING WITH AUTO-SKIP
ACCEPT LAST-KEY FROM ESCAPE KEY
MOVE 1 TO I
IF LAST-KEY NOT = %01" DISPLAY(8, 1l)ERASE
DISPLAY TASK-PART, " ", DEVICE-TITLE.
IF LAST-KEY = "01" GO TO DISPLAY-CONTROLS-END.
DISPLAY * ®, TITLE-CONTROL,
® % TITLE-DESC.
READ TITLE-FILE NEXT RECORD AT END
GO TO DISPLAY-CONTROLS-END.
GO TO DISPLAY-20~-CONTROLS.
DISPLAY-~CONTROLS-END.
EXIT.
TIMER.
PERFORM NO-OP 5000 TIMES.
NO-OP.
EXIT.
FIND-STARTING-TASK.
MOVE O TO EOF-DEVICE.
MOVE 1 TO TYPE-PART.
MOVE ZEROS TO TASK=NO.
DISPLAY (5, 1)
"Enter Starting Operational Equipment Task.Subtask ",
"number ",
ACCEPT (LIN, COL) TASK-NO WITH AUTO-SKIP PROMPT.
ACCEPT LAST-KEY FROM ESCAPE KEY.
IF LAST-KEY = %02" OR LAST-KEY = "03" OR
LAST-KEY = "04" OR LAST-KEY = "(Q5"
PERFORM DISPLAY-TASKS THRU DISPLAY-TASKS-END
GO TO FIND=-STARTING~-TASK.
MOVE TASK=-NO TO TASK=PART.
MOVE TASK~KEY TO REQ-TASK-NO.
MOVE TASK-KEY TO DEVICE-KEY.
START DEVICE-FILE KEY IS EQUAL TO DEVICE-KEY
INVALID KEY
DISPLAY (LIN, 1) ERASE
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DISPLAY (LIN, 1)
“TASK.SUBTASK NOT FOUND IN DATA BASE "
PERFORM TIMER
GO TO FIND-STARTING-TASK.
READ-TASK.
MOVE 0 TO EOF-DEVICE.
READ DEVICE-FILE NEXT RECORD AT END MOVE 1 TO EOF-DEVICE
GO TO READ-TASK-EXIT.
MOVE DEVICE-KEY TO READ-TASK-NO.
MOVE DEVICE-KEY TO TASK-KEY.
IF TASK-PART = *  0.0000" GO TO READ-TASK.

IF REQ-SUBTASK = "0000" AND READ-SUBTASK NOT = "0000"
GO TO READ-TASK.
IF REQ-SUBTASK NOT = "0000"™ AND READ-SUBTASK = "0000"

GO TO READ-TASK.

IF REQ-TYPE NOT = READ-TYPE GO TO READ-TASK.
READ-TASK-EXIT.

EXIT.
RATE-TASKS.

PERFORM READ~TASK THRU READ-TASK-EXIT.

IF EOF-DEVICE = 1 GO TO RATE-TASKS-EXIT.

PERFORM RATE-EACH-TASK THRU RATE-EACH-TASK-EXIT

IF LAST-KEY = "01%" GO TO RATE-TASKS-EXIT.
RATE-TASKS-EXIT.

EXIT.
RATE-EACH-TASK.

DISPLAY (23 , 1)ERASE.

DISPLAY (LIN, 1) "Task.Subtask = “, TASK-PART, "“ "%,

DEVICE-TITLE
MOVE DEVICE-ANALYSIS(5) TO RATING.
IF RATING NOT = 999
MOVE RATING TO PREVIOUS-RATING
DISPLAY (LIN, 1) "Previous Rating = ", PREVIOUS-RATING.

DISPLAY (LIN, COL) " Enter Rating = "

ACCEPT (LIN, COL) RATING WITH AUTO-~-SKIP UPDATE.

ACCEPT LAST-KEY FROM ESCAPE KEY.

IF LAST-KEY = "01" GO TO RATE-EACH-TASK-EXIT.

IF RATING = PREVIOUS~RATING GO TO RATE-EACH-TASK-EXIT.

MOVE RATING TO DEVICE-ANALYSIS(5)

REWRITE DEVICE-RECORD INVALID KEY PERFORM BAD-KEY.
RATE-EACH-TASK-EXIT.

EXIT.
COMMONALITY-ANALYSIS.

DISPLAY (1, 1)ERASE.

DISPLAY (3, 30)

" (5) Commonality Analysis".

PERFORM DISPLAY~FUNCTION-KEYS.

PERFORM FIND-STARTING-TASK.

IF LAST-KEY = "01" GO TO DISPLAY-MENU.

DISPLAY (4, 1)ERASE.

DISPLAY " =,

DISPLAY * ",

"Consider descriptions of the subtasks (tasks) that ",

“comprise the".

DISPLAY " ",

e
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"training objective(s), the subtasks (tasks) that ",
. "comprise the".
" DISPLAY “ "

1
I "operational performance objective(s), as well as ",
. "descriptions of the".
. DISPLAY * ",

. "training device and operational equipment, including ",
' "their displays".

4

le DISPLAY " and controls.".

] DISPLAY " ",

» DISPLAY " ",

t "For each subtask (task) in the operational performance ",

n "objective(s),".
v DISPLAY " ",
i "enter a 'l' if it is represented (simulated) in the *“,
"training®.
DISPLAY * ",
"objective(s); enter a '0*' if it is not represented ",
"(simulated) in the ".
DISPLAY " ",
"training objective(s)."
PERFORM RATE-TASKS THRU RATE~TASKS-EXIT VARYING I
FROM 1 BY 1 UNTIL EOF~-DEVICE = 1 OR LAST-KEY = "Q1",
GO TO DISPLAY-MENU.
SIMILARITY-ANALYSIS.
DISPLAY (1, 1)ERASE.
DISPLAY (3, 15)
"(6) similarity Matching“.
PERFORM DISPLAY-FUNCTION-KEYS.
GET-OE~-TASK-NO.
X MOVE 1 TO TYPE-PART.
e DISPLAY (6, 5)
- "Enter Operational Equipment Task.Subtask number ",
MOVE 0 TO TASK-NO.
ACCEPT (LIN, COL) TASK-NO WITH AUTO-SKIP PROMPT.
ACCEPT LAST-KEY FROM ESCAPE KEY.
IF LAST-KEY = "01" GO TO DISPLAY-MENU.
IF LAST-KEY = "02" OR LAST-KEY = %“03" OR
LAST-KEY = "(04%" OR LAST-KEY = "QO5"
PERFORM DISPLAY-TASKS THRU DISPLAY-TASKS=-END
GO TO GET-OE-TASK-NO.
MOVE 1 TO TYPE-PART.
MOVE TASK-NO TO TASK-PART.
MOVE TASK~KEY TO DEVICE-KEY.
MOVE DEVICE~KEY TO REQ-TASK-NO.
READ DEVICE-FILE RECORD INVALID KEY
PERFORM BAD-KEY
GO TO SIMILARITY-ANALYSIS.
DISPLAY (4, 1) ERASE.
DISPLAY (5, 1)"Operational Equipment".
DISPLAY (6, 5) "Task.Subtask = ", TASK-PART.
DISPLAY (7, S) " Title = ", DEVICE-TITLE.
IF DEVICE-ANALYSIS(5) NOT = ]
DISPLAY (9, 1) "“IS NOT COMMON IN TRAINING DEVICE"
PERFORM TIMER
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GO TO SIMILARITY-ANALYSIS.
GET-SIM-CONTROL-TITLE.
MOVE 1 TO TYPE-PART.
MOVE REQ-TASK-NO TO TASK-KEY.
DISPLAY (8, 1)ERASE.
DISPLAY (9, 10)

DR . IR Y SN

: "Enter Control or Display number ",
- MOVE "." TO PERIOD-PART.
¥ MOVE " * TO CONTROL-PART.

ACCEPT (LIN, COL) CONTROL-PART WITH UPDATE.
ACCEPT LAST-KEY FROM ESCAPE KEY.
IF LAST-KEY NOT = “0O"
GO TO SIMILARITY-ANALYSIS.
MOVE TASK-KEY TO TITLE-KEY.
READ TITLE-FILE RECORD INVALID KEY
DISPLAY (8, 1)ERASE
DISPLAY (8, 1) TASK~-PART, ".", CONTROL-PART,
“NOT FOUND IN DATABASE"
PERFORM TIMER
GO TO GET-SIM-CONTROL-TITLE.
DISPLAY (8, 1)ERASE.

- v P
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DISPLAY (9, 5) "Control/Display =", TASK-PART, ".",
CONTROL-PART.
DISPLAY (10, 5) " Title = ", TITLE-DESC.

MOVE TITLE-KEY TO CONTROL-KEY.
GET-COPR-TASK-NO.
DISPLAY (14, 5)ERASE.
DISPLAY (16, 5)
"Enter Training Device Task.Subtask number ",
MOVE 0 TO TASK-NO.
ACCEPT (LIN, COL) TASK-NO WITH AUTO-SKIP PROMPT.
ACCEPT LAST-KEY FROM ESCAPE KEY.
IF LAST-~KEY NOT = "00" GO TO GET-SIM-CONTROL-TITLE.
MOVE 0 TO TYPE-PART.
MOVE TASK~NO TO TASK-PART.
MOVE TASK-KEY TO DEVICE-KEY.
READ DEVICE-FILE RECORD INVALID KEY
DISPLAY (14, 1)ERASE
DISPLAY (14, 1) TASK=-PART, " ",
"NOT FOUND IN DATABASEY
PERFORM TIMER
GO TO GET-CORR-TASK-NO.
DISPLAY (14, 1) ERASE.
DISPLAY (15, 1l)"Training Device".
DISPIAY (16, 5) "Task.Subtask = ", TASK-PART.
DISPLAY (17, 5) " Title = ", DEVICE-TITLE.
GET-CORR=-CONTROL-TITLE.
DISPLAY (18, 1)ERASE.
DISPLAY (19, 10)

"Enter Control or Display number ",
MOVE "." TO PERIOD-PART.
MOVE " " TO CONTROL-PART.

ACCEPT (LIN, COL) CONTROL-PART WITH UPDATE.
ACCEPT LAST-KEY FROM ESCAPE KEY.
IF LAST-KEY NOT = "Q0"
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MOVE-NINES.

DISPLAY-FUNCTION-KEYS.
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GO TO GET-CORR-TASK-NO.
MOVE TASK-KEY TO TITLE-KEY.
READ TITLE~FILE RECORD INVALID KEY
DISPLAY (18, 1)ERASE
DISPLAY (18, 1) TASK-PART, ".", CONTROL-PART,
“NOT FOUND IN DATABASE"
PERFORM TIMER
GO TO GET~SIM-CONTROL-TITLE.
DISPLAY (18, 1)ERASE.
DISPLAY (19, 5) "Control/Display =", TASK-PART, ".",
CONTROL-PART.
DISPLAY (20, 5) " Title = ", TITLE-DESC.
MOVE TITLE-KEY TO CORR-CTL-KEY.
DISPLAY (25, 50)"Hit any key to continue"
ACCEPT(LIN, COL)NOTHING WITH AUTO-SKIP
ACCEPT LAST-KEY FROM ESCAPE KEY
IF LAST-KEY NOT = "00" GO TO SIMILARITY-ANALYSIS.
MOVE 999 TO CONTROL~ANALYSIS(1l).
MOVE 999 TO CONTROL-ANALYSIS(2).
WRITE CONTROL-RECORD INVALID KEY GO TO REWRITE-CONTROL-REC.
GO TO GET-CORR~TASK-NO.

REWRITE-CONTROL~-REC.

REWRITE CONTROL-RECORD INVALID KEY

DISPLAY (1, 1)ERASE

DISPLAY "INVALID KEY ON CONTROL REWRITE ", CONTROL-KEY.
GO TO GET-CORR-TASK-NO.

MOVE 999 TO DEVICE-ANALYSIS(I).

DISPLAY (21, 1)ERASE.

DISPLAY (22, 5)

"Hit 'Fl' to List Training Device Tasks & Subtasks".
DISPLAY (23, 5)

"Hit 'F2' to List Operational Equipment Tasks & Subtasks".
DISPLAY (24, 5)

"Hit 'F3' to List Training Device Controls & Displays".
DISPLAY (25, 5)

"Hit 'F4' to List Operational Equipment ",

wControls & Displays".
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IDENTIFICATION DIVISION.
PROGRAM-ID. LISTDEFT.

K==

*THIS IS THE DEFT DATA FILE LISTING PROGRAM

AUTHOR. Timothy OConnor.

INSTALLATION. American Institutes for Research.
DATE-WRITTEN. OCT 1984.

ENVIRONMENT DIVISION.

CONFIGURATION SECTION.

SOURCE-COMPUTER.

OBJECT~-COMPUTER.

INPUT-OUTPUT SECTION.

FILE-CONTROL.

SELECT DEVICE-FILE ASSIGN TO DISK
ORGANIZATION IS INDEXED
ACCESS MODE IS DYNAMIC
RECORD KEY IS DEVICE-KEY
FILE STATUS IS DEVICE-STATUS-WORD.

SELECT TITLE-FILE ASSIGN TO DISK
ORGANIZATION IS INDEXED
ACCESS MODE IS DYNAMIC
RECORD KEY IS TITLE-KEY
FILE STATUS IS TITLE-STATUS-WORD.

SELECT CONTROL-FILE ASSIGN TO DISK
ORGANIZATION IS INDEXED
ACCESS MODE IS DYNAMIC
RECORD KEY IS CONTROL-KEY
FILE STATUS IS CTL-STATUS-WORD.

DATA DIVISION.
FILE SECTION.
FD DEVICE-FILE

0l

FD

0l

LABEL RECORD IS STANDARD;

VALUE OF FILE-ID IS “DEVICE".
DEVICE-RECORD.
05 DEVICE-KEY PIC X(10).
05 DEVICE-ANALYSIS OCCURS 20 TIMES PIC 999.
05 DEVICE-TITLE PIC X(60).

TITLE-FILE
LABEL RECORD IS STANDARD;
VALUE OF FILE-ID IS “TITLE".
TITLE-RECORD.
05 TITLE-KEY.
07 TITLE-TYPE PIC 9.
07 TITLE-TASK PIC X(9).
07 TITLE-PERIOD PIC X.
07 TITLE-CONTROL PIC X(9).
05 TITLE-DESC PIC X(60).
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FD

01

CONTROL~-FILE
LABEL RECORD IS STANDARD;
VALUE OF FILE-ID IS “CONTROL".
CONTROL-RECORD.
05 CONTROL-KEY PIC X(20).
05 CONTROL-ANALYSIS OCCURS 2 TIMES PIC 999.
05 CORR-CTL-KEY PIC X(20).

WORKING~-STORAGE SECTION.

01
0l
0l
0l
0l
0l
ol
01
0l
01
0l

0l

01

01
01
01
0l
0l
0l
0l
01

ANSWER PIC X.

NOTHING PIC X.

TITLE-FLAG PIC S9(4) COMP VALUE 0.
TASK-NO PIC 2(3)9.9999 DISPLAY.
CTL-STATUS-WORD PIC XX.

RATING PIC 999.

PREVIOUS~RATING PIC 229.
TITLE-STATUS-WORD PIC XX.
DEVICE-SYATUS-WORD PIC XX.
EOF-DEVICE PIC 9 VALUE 0.
REQ-TASK-NO.

05 REQ-TYPE PIC 9.

05 REQ-TASK PIC 2(4).

05 FILLER PIC X.
05 REQ-SUBTASK
READ~-TASK-NO.

05 READ-TYPE PIC 9.

05 READ-TASK1 PIC Z(4).

05 FILLER PIC X.

05 READ-SUBTASK PIC X(4).
TASK-KEY.

05 TYPE-PART PIC X.

05 TASK-PART PIC X(9).

05 PERIOD-PART PIC X VALUE ".",
05 CONTROL-PART PIC X(9).

PIC X(4).

OPTION PIC 9.
PREV-OPTION PIC 9.
LAST~-KEY PIC XX.

X PIC 9(4).
Q PIC 9(4).
z PIC 9(4).
K PIC 9(4).
I PIC 9(4).

PROCEDURE DIVISION.
BEGIN.

OPEN I-O DEVICE-FILE.

OPEN INPUT CONTROL~-FILE.
OPEN INPUT TITLE-FILE.
DISPLAY (1, 1) ERASE.

MOVE 2EROS TO TASK-NO.

MOVE TASK-NO TO REQ-TASK-NO.
MOVE 0 TO OPTION.

MENU.

MOVE OPTION TO PREV-OPTION.
MOVE 0 TO OPTION.
MOVE 0 TO EOF-DEVICE.
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MOVE "00" TO LAST-KEY
DISPLAY (1, 1)ERASE.
DISPLAY (1, 25)

"

LIST RATINGS ",
DISPLAY (4, 25)
"(1) List Training Device Ratings ",
DISPLAY (6, 25)
"(2) List Operational Equipment Ratings".
DISPLAY (8, 25)
"(3) List Common Controls & Displays".
: DISPLAY (10, 25)
N "(4) EXIT PROGRAM".
N DISPLAY (13, 12)"Enter Option Number ".
N ACCEPT (LIN, COL) OPTION WITH AUTO-SKIP.
. ACCEPT LAST-KEY FROM ESCAPE KEY.
DISPLAY (1, 1)ERASE. .
IF OPTION = 1 GO TO TASK~-LIST-LOOP.
IF OPTION = 2 GO TO TASK-LIST-LOOP.
IF OPTION = 3 GO TO CONTROL-LIST-LOOP.
IF OPTION = 4 GO TO STOP-RUN.
GO TO MENU.
TASK-LIST-LOOP.
PERFORM FIND-STARTING-TASK.
IF LAST-KEY = "01" GO TO MENU.
PERFORM READ-TASK THRU READ-TASK-EXIT.
GO TO MENU.
N CONTROL~-LIST~LOOP.
- PERFORM FIND-STARTING-TASK.
. IF LAST-KEY = "Ql1" GO TO MENU.
MOVE TASK-KEY TO CONTROL-KEY.
START CONTROL-FILE KEY IS NOT LESS THAN CONTROL-KEY
INVALID KEY
DISPLAY (LIN, 1) ERASE
DISPLAY (LIN, 1)
“TASK.SUBTASK NOT FOUND IN DATA BASE "
PERFORM TIMER
GO TO CONTROL-LIST-LOOP.
DISPLAY (1, 1)ERASE.
PERFORM READ-CONTROL THRU READ-CONTROL-EXIT.
GO TO MENU.
HIT-ANY~-KEY.
DISPLAY (25, 50) "Hit any key to continue *.
ACCEPT (LIN, COL) NOTHING WITH AUTO-SKIP.
ACCEPT LAST-KEY FROM ESCAPE KEY.
DISPLAY (1, 1)ERASE.
FIND-STARTING-TASK.
DISPLAY (5, 1)ERASE.
MOVE ZEROS TO TASK=-NO.
DISPLAY (22, 5)
"Hit 'Fl' to List Training Device Tasks & Subtasks".
DISPLAY (23, 5)
"Hit 'F2' to List Operational Equipment Tasks & Subtasks".
DISPLAY (24, 5)

"Hit 'F3' to List Training Device Controls & Displays".
DISPLAY (25, S)
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“Hit 'F4' to List Operational Equipment ",
“Controls & Displays".
IF OPTION = ]
MOVE 0 TO TYPE-PART
DISPLAY (5, 1)
"Enter Starting Training Device Task.Subtask number "
ELSE
MOVE 1 TO TYPE-PART
DISPLAY (5, 1)

"Enter Starting Operational Equipment Task.Subtask ",

"number %.
ACCEPT (LIN, COL) TASK-NO WITH AUTO-SKIP PROMPT.
ACCEPT LAST-KEY FROM ESCAPE KEY.
MOVE TASK-NO TO TASK-PART.
IF LAST-KEY = "02% OR LAST-KEY = "(Q3" OR
LAST-KEY = "04" OR LAST-KEY = "(Q5"
PERFORM DISPLAY-TASKS THRU DISPLAY-TASKS-END
GO TO FIND-STARTING-TASK.
IF LAST-KEY NOT = ®"Q1%™
MOVE TASK-NO TO TASK-PART
MOVE TASK-KEY TO REQ-TASK=-NO
MOVE TASK-KEY TO DEVICE-KEY
START DEVICE-FILE KEY IS EQUAL TO DEVICE-KEY
INVALID KEY
DISPLAY (LIN, 1) ERASE
DISPLAY (LIN, 1)
"TASK.SUBTASK NOT FOUND IN DATA BASE "
PERFORM TIMER
GO TO FIND-STARTING-TASK.
DISPLAY (1, 1)ERASE.

READ-TASK.

MOVE 0 TO EOF-DEVICE.
READ DEVICE-FILE NEXT RECORD AT END MOVE 1 TO EOF-DEVICE
GO TO READ-TASK-EXIT.
MOVE DEVICE-KEY TO READ-TASK-NO.
MOVE DEVICE-KEY TO TASK-KEY.
IF DEVICE-KEY = ") 0.0000" GO TO READ-TASK.
DISPLAY (1, 1)ERASE.
IF TYPE-PART = "0" DISPLAY (1, 32)
"Training Device ".
IF TYPE-PART = "1" DISPLAY (1, 32)
"Operational Equipment".
DISPLAY (3, 1)ERASE.
DISPLAY " ®, TASK=-PART, " *, DEVICE-TITLE.
DISPLAY » @,

DISPLAY-DEFT1.

IF DEVICE-KEY NOT = "0 0.0000" GO TO DISPLAY-DEFT-TD.
DISPLAY " ",

DISPLAY * =,

DISPLAY * ",

"DEFT I - Device Level Ratings".

DISPLAY "
DISPLAY PERFORM LEARNING TRAINING RESIDUAL ",
RESIDUAL PHYSICAL FUNCTION TRAINING".
DEFICIT DIFF ACQ DEFICIT "

DISPLAY

4
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DISPLAY

DISPLAY
DISPLAY
DISPLAY

DISPLAY
DISPLAY

DISPLAY
DISPLAY

DISPLAY

DISPLAY

PERFORM

IF LAST-KEY = "0l1" GO TO READ-TASK-EXIT.
GO TO READ-TASK.

DISPLAY-DEFT-TD.

IF TYPE-PART = W1" GO TO DISPLAY-DEFT-OE.

DISPLAY

“DEFT
DISPLAY
DISPLAY

DISPLAY

DISPLAY
DISPLAY

DISPLAY
DISPLAY

“DEFT
DISPLAY
DISPLAY

DISPLAY

DISPLAY

YLEARN DIFF SIMILAR SIMILAR TRANSFER".

" v DEVICE-ANALYSIS(1), ",

" ", DEVICE-ANALYSIS(2), " v,

" w  DEVICE-ANALYSIS(3), " ",

" w  DEVICE-ANALYSIS(4), " ",

w w_ DEVICE-ANALYSIS(5), " ",

W % DEVICE-ANALYSIS(6), " ",

W %, DEVICE-ANALYSIS(7), " ",

w w_ DEVICE-ANALYSIS(8).

" "

” ":

H ke c e m e - o - o - - - - - e - - ——— "
!

W r e e e e —————————————-— ",

" ".

" "'

"DEFT II - Device Level Ratings".

" w

" TRAINING ACQUISITION ",

" TRAINING TRANSFER ",

" (1) (2) (3) (4)

" (1) (2) (3)

" ", DEVICE-ANALYSIS(9),

" ¥, DEVICE-ANALYSIS(10),

" ¥, DEVICE-ANALYSIS(1ll),

" ", DEVICE~ANALYSIS(12), " ",

" % DEVICE-ANALYSIS(13),

" %, DEVICE-ANALYSIS(14),

" ", DEVICE-ANALYSIS(1S).

HIT-ANY-KEY.

"
II - Training Device Task(Subtask) Ratings".
" "
" PERFORMANCE DEFICIT ",
" LEARNING DIFFICULTY ",
" %, DEVICE-ANALYSIS(1),
" "
’

" ", DEVICE-ANALYSIS(2),
L . ]
H @ Ccoocvececrcceceee iy "
| —— R "
[ B ] .
[ ] " ’
III - Training Device Task(Subtask) Ratings".
" n
" PERFORMANCE DEFICIT .,
" LEARNING DIFFICULTY L
" "

’
" (1) (2) (3) (4) (5) (6) v,
" *, DEVICE-ANALYSIS(3),
[ ] "




" *®, DEVICE-ANALYSIS(4),

e’

» w, DEVICE-ANALYSIS(S),

% w  DEVICE-ANALYSIS(6),

"  ®  DEVICE-~ANALYSIS(7),

" w, DEVICE-ANALYSIS(8),

w w,  DEVICE-ANALYSIS(9).
DISPLAY " ",
DISPLAY " TRAINING ",

"ACQUISITION ",
DISPLAY " (1) (2) (3) (4) (5) (",

"6) (7) (8) (9) (10) (11) ».
DISPLAY " », DEVICE-ANALYSIS (10),

DEVICE-ANALYSIS (11),
DEVICE-ANALYSIS (12),
DEVICE-ANALYSIS (13),
DEVICE-ANALYSIS (14),
DEVICE-ANALYSIS(15),
DEVICE-ANALYSIS (16),
DEVICE-ANALYSIS (17),
DEVICE-ANALYSIS (18),
DEVICE-ANALYSIS (19),
DEVICE-ANALYSIS (20).

- - w = w
- @ ® & =
- W M WM M W ™MW ™ WM

[
PERFORM HIT-ANY-
IF LAST-KEY = "0
GO TO READ-TASK.
DISPLAY-DEFT-OE.

KEY.
1" GO TO READ-TASK-EXIT.

DISPLAY " ",
“"DEFT II - Operational Equipment Task(Subtask) Ratings".
DISPLAY " ",
DISPLAY * RESIDUAL DEFICIT ",
" RESIDUAL LEARNING DIFFICULTY ",
DISPLAY * », DEVICE-ANALYSIS(1),
" L]
’
" ", DEVICE-ANALYSIS(2).
DISPLAY " ",
DISPLAY " PHYSICAL SIMILARITY ",
" FUNCTIONAL SIMILARITY ".
DISPLAY " ", DEVICE-ANALYSIS(3),
L LJ
’
" %, DEVICE-ANALYSIS(4).
DISPLAY " ",
DISPLAY " —eeeesceeee————— ——————— e —————— "
L Sy gy - - - - - . -
DISPLAY "
DISPLAY " ",
“DEFT IIl1 - Operational Equipment Task(Subtask) Ratings". !
DISPLAY " *,
DISPLAY * COMMONALITY ",
" RESIDUAL DEFICIT ",
DISPLAY " ", DEVICE-ANALYSIS(S5),
L "
[
" ", DEVICE-ANALYSIS(6).
DISPLAY " &,
DISPLAY " RESIDUAL LEARNING DIFFICULTY ",
L]

TRAINING TRANSFER ".
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DISPLAY " (1) (2) (3) (4) (5) (6) ",
"(1) (2) (3) (4) (5) (e) (7) (8) ".
DISPLAY " *, DEVICE-ANALYSIS(7),
, DEVICE-ANALYSIS(8),
, DEVICE-ANALYSIS(9),
", DEVICE-ANALYSIS(10),
, DEVICE-ANALYSIS(11),
, DEVICE~ANALYSIS(12),
%, DEVICE-ANALYSIS(13),
", DEVICE-ANALYSIS(14),
DEVICE-ANALYSIS (15),
DEVICE-ANALYSIS (16),
DEVICE-ANALYSIS(17),
DEVICE-ANALYSIS (18),
DEVICE-ANALYSIS (19),
® w  DEVICE-ANALYSIS(20).
PERFORM HIT-ANY-KEY.
’ IF LAST-KEY = "01" GO TO READ~TASK-EXIT.
& GO TO READ-TASK.
: READ-TASK~EXIT.
- EXIT.

2 2 =
s s=2
.- % % % % ow

i READ~-CONTROL.

. READ CONTROL-FILE NEXT RECORD AT END
" GO TO READ-CONTROL-EXIT.

- MOVE CONTROL-KEY TO TITLE-KEY.

MOVE CONTROL~KEY TO DEVICE~KEY.
. READ DEVICE-FILE RECORD INVALID KEY GO TO READ-CONTROL.
READ TITLE-FILE RECORD INVALID KEY GO TO READ-CONTROL.
MOVE DEVICE-KEY TO TASK-KEY.
IF DEVICE-ANALYSIS(5) NOT = 1 GO TO READ-CONTROL.
DISPLAY (1, 1)ERASE.
IF TYPE-PART = "1" DISPLAY (1, 32)

"Operational Equipment".
DISPLAY (3, 1)ERASE.
DISPLAY * *, TASK-PART, " ", DEVICE~-TITLE.
DISPLAY * ¥,
DISPLAY * ", TITLE-CONTROL, " " TITLE-DESC.
MOVE CORR-CTL-KEY TO DEVICE-KEY.
MOVE CORR=-CTL-KEY TO TITLE-KEY.
READ DEVICE-FILE RECORD INVALID KEY GO TO READ-CONTROL.
READ TITLE-FILE RECORD INVALID KEY GO TO READ-CONTROL.
MOVE DEVICE-KEY TO TASK-KEY.
IF TYPE-PART = "QO" DISPLAY (7, 32)

"Training Device".
DISPLAY (9, 1) ERASE.

DISPLAY " %, TASK-PART, " ", DEVICE-TITLE.

DISPLAY " %,

DISPLAY " ", TITLE-CONTROL, " ¥, TITLE-DESC.

DISPLAY ™ %,

DISPLAY " D e ittt cemmeeatt,

DISPLAY " w,

DISPLAY * PHYSICAL SIMILARITY ",
" FUNCTIONAL SIMILARITY .. ‘

DISPLAY * ", CONTROL-ANALYSIS(l), ‘
" "
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" %, CONTROL~-ANALYSIS(2).

DISPLAY % ",

PERFORM HIT-ANY-KEY.

IF LAST-KEY = "01" GO TO READ-~-CONTROL-EXIT.

GO TO READ-CONTROL.
READ-CONTROL-EXIT.

EXIT.
STOP-RUN.

DISPLAY (1, 1)ERASE.

CLOSE DEVICE-FILE.

CLOSE CONTROL-FILE.

CLOSE TITLE-FILE.

EXIT PROGRAM.
STOPPED.

STOP RUN.
TIMER.

PERFORM NO~OP 2000 TIMES.
NO-0OP.

EXIT.
DISPLAY-TASKS.

MOVE 0 TO TYPE-PART.

IF LAST-KEY = "03" OR LAST-KEY = Q5"

MOVE 1 TO TYPE-PART.
IF LAST-KEY = "04" OR LAST-KEY = “Q5"
MOVE 1 TO TITLE-FLAG.

MOVE 0 TO Q.

MOVE TASK-KEY TO DEVICE-KEY.

MOVE DEVICE-KEY TO REQ-TASK-NO.

READ DEVICE~-FILE RECORD INVALID KEY

GO TO DISPLAY-TASKS-END.

IF LAST-KEY = "01" GO TO DISPLAY~-TASKS-END.
DISPLAY-TASKS~-LOOP.

MOVE 0 TO I.

DISPLAY (5, l1)ERASE.

DISPLAY (LIN, COL)" ",

GO TO DISPLAY-20-DEVICES.
DISPLAY-20-DEVICES.

MOVE DEVICE-KEY TO READ-TASK-NO.

MOVE DEVICE-KEY TO TASK-KEY.

IF READ-TYPE NOT = REQ-TYPE MOVE 1 TO Q.

ADD 1 TO I.

IFI >160RQ =1

DISPLAY (25, 7)"Hit any key to continue"
ACCEPT(LIN, COL)NOTHING WITH AUTO-SKIP
ACCEPT LAST-KEY FROM ESCAPE KEY
DISPLAY (6, 1)ERASE
MOVE 1 TO I
IJF Q=1 GO TO DISPLAY-TASKS=END.

IF LAST-KEY = "01" GO TO DISPLAY-TASKS-END.

IF READ-SUBTASK NOT = "Q000"

DISPLAY (LIN, COL) ® =,

DISPLAY TASK~PART, " ", DEVICE-TITLE.

IF TITLE-FLAG = ]

PERFORM DISPLAY-CONTROLS THRU DISPLAY-CONTROLS-END.
READ DEVICE-FILE NEXT RECORD AT END MOVE 1 TO Q.

T
T

.

-
i_.
L
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GO TO DISPLAY-20-DEVICES.
DISPLAY-TASKS-END.
MOVE 0 TO TITLE-FLAG.
DISPLAY(6, 1)ERASE.
DISPLAY-CONTROLS.
MOVE DEVICE-KEY TO TASK-KEY.
MOVE SPACES TO CONTROL~PART.
MOVE TASK-KEY TO TITLE-KEY.
START TITLE-FILE KEY IS NOT LESS THAN TITLE-KEY
INVALID KEY GO TO DISPLAY~-CONTROLS-END.
READ TITLE-FILE NEXT RECORD AT END
GO TO DISPLAY~-CONTROLS-END.
DISPLAY~20~-CONTROLS.
IF TITLE-TASK NOT = TASK-PART OR TITLE-TYPE NOT = TYPE-PART
GO TO DISPLAY-CONTROLS-END.
ADD 1 TO I.
IF I > 16
DISPLAY (25, 7)"Hit any key to continue"
ACCEPT(LIN, COL)NOTHING WITH AUTO-SKIP
ACCEPT LAST-KEY FROM ESCAPE KEY
DISPLAY (6, 1)ERASE
DISPLAY TASK-PART, " ", DEVICE-TITLE

MOVE 1 TO I.
IF LAST-KEY = "01" GO TO DISPLAY-CONTROLS-END.
DISPLAY " ", TITLE-CONTROL,

w %, TITLE-DESC.
READ TITLE-FILE NEXT RECORD AT END f
GO TO DISPLAY-CONTROLS-END.
GO TO DISPLAY-20-CONTROLS.
DISPLAY~CONTROLS-END. ’
EXIT.




